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EFFECTS  OF  ANESTHESIA  DURING  A 
PARTIAL-BIRTH  ABORTION 


THURSDAY,  MARCH  21,  1996 

House  of  Representatives, 
Subcommittee  on  the  Constitution, 

Committee  on  the  Judiciary, 

Washington,  DC. 
The  subcommittee  met,  pursuant  to  notice,  at  9:40  a.m.,  in  room 
2141  Rayburn  House  Office  Building,   Hon.   Charles  T.   Canady 
(chairman  of  the  subcommittee)  presidmg. 

Present:  Representatives  Charles  T.  Canady,  Henry  J.  Hyde,  Bob 
Inglis,  Michael  Patrick  Flanagan,  F.  James  Sensenbrenner,  Jr., 
Bob  Goodlatte,  Barney  Frank,  John  Conyers,  Jr.,  and  Patricia 
Schroeder. 

Also  present:  Kathryn  A.  Hazeem,  chief  counsel;  Keri  D.  Har- 
rison, assistant  counsel;  Jacquelene  McKee,  paralegal;  Mark  Car- 
roll, staff  assistant;  and  Robert  Raben,  minority  counsel. 

OPENING  STATEMENT  OF  CHAIRMAN  CANADY 

Mr.  Canady.  The  subcommittee  will  be  in  order. 

It  is  unfortunate  that  we  are  forced  to  take  time  out  of  our  busv 
schedule  today  to  examine  one  of  the  myths  created  by  abortion  aa- 
vocates  about  partial-birth  abortion,  but  I  believe  that  it  is  impor- 
tant to  the  health  of  pregnant  women  to  set  the  record  straight. 

Shortly  after  H.R.  1833,  the  Partial-Birth  Abortion  Ban  Act,  was 
introduced,   abortion   advocates  began   to  claim  that  anesthesia 

fiven  to  the  mother  at  the  beginning  of  a  partial-birth  abortion 
ills  the  unborn  child.  Based  on  this  myth,  they  argue  it  is  mis- 
leading to  call  the  procedure  a  partial-birth  abortion  and  any  con- 
cern that  the  child  experiences  pain  during  the  procedure  is  mis- 
placed. 

The  claim  was  originally  disseminated  by  the  National  Abortion 
Federation,  a  group  representing  abortion  providers.  A  federation 
factsheet  says,  "Antiabortion  groups  claim  that  the  fetus  is  still 
alive  until  the  very  end  of  the  procedure.  This  is  absolutely  untrue. 
Neurological  fetal  demise  is  induced  either  before  the  procedure 
begins  or  early  on  in  the  procedure  by  taking  steps  to  pre- 
pare the  women  for  surgery.  This  includes  narcotic  analgesia,  ex- 
tensive cervical  dilation,  and  rupture  of  the  membranes. 
Dr.  McMahon  calls  the  statements  to  the  contrary  preposterous. 
Dr.  Martin  Haskell  of  Ohio  agrees  with  Dr.  McMahon's  assess- 
ment. ...  In  the  event  that  there  is  any  possibility  of  pain  per- 
ception in  later-term  fetuses  prior  to  fetal  demise,  the  narcotic  an- 
algesia given  to  the  pregnant  women  prevents  any  such  sensation." 

(1) 


Another  leading  proponent  of  the  anesthesia  myth  is  Kate 
Michelman,  president  of  the  National  Abortion  Rights  Action 
League,  who  was  invited  to  testify  today,  but  indicated  that  she 
had  a  previous  commitment.  In  an  interview  on  Newsmakers  in  St. 
Louis  on  November  2  of  last  year,  Ms.  Michelman  said,  "[T]he 
other  side  grossly  distorted  the  procedure.  There  is  no  such  thing 
as  partial-birth  abortion.  That's  a  term  made  up  by  people  like 
these  antichoice  folks  that  you  had  on  the  radio.  The  fetus,  I  mean, 
it  is  a  termination  of  the  fetal  life.  There  is  no  question  about  that, 
and  the  fetus  is,  before  the  procedure  begins,  the  anesthesia  that 
they  ^ve  the  women  already  causes  the  demise  of  the  fetus.  That 
is,  it  IS  not  true  that  they  are  born  partially.  This  is  a  gross  distor- 
tion, and  it's  really  a  disservice  to  the  public  to  say  this." 

Dr.  Maiy  Campbell  of  Planned  Parenthood  circulated  a  factsheet 
titled,  "H.K.  1833,  Medical  Questions  and  Answers,"  which  includes 
this  statement,  "Question:  when  does  the  fetus  die?  Answer:  the 
fetus  dies  of  an  overdose  of  anesthesia  given  to  the  mother  intra- 
venously. A  dose  is  calculated  for  the  mother's  weight  which  is  50 
to  100  times  the  weight  of  the  fetus.  The  mother  gets  the  anesthe- 
sia for  each  insertion  of  the  dilators  twice  a  day.  lliis  induces  brain 
death  in  a  fetus  in  a  matter  of  minutes.  Fetal  demise  therefore  oc- 
curs at  the  beginning  of  the  procedure  while  the  fetus  is  still  in  the 
womb." 

The  press  accepted  abortion  advocates'  claims  as  fact  and  pro- 
mulgated the  anesthesia  myth.  U.S.  Today  claimed,  "The  fetus  dies 
from  an  overdose  of  anesthesia  given  to  its  mother."  And  the  St. 
Louis  Post-Dispatch  reported,  "The  fetus  usually  dies  from  the  an- 
esthesia administered  to  the  mother  before  the  procedure  begins." 
The  New  York  Daily  News  editorialized,  on  December  15,  as  fol- 
lows, "The  fetus  is  partially  removed  from  the  womb,  it's  head  col- 
lapsed, and  brain  suctioned  out  so  it  will  fit  through  the  birth 
canal.  The  anesthesia  given  to  the  woman  kills  the  fetus  before  the 
full  procedure  takes  place.  But  you  won't  hear  that  from  the  anti- 
abortion  extreme.  It  would  have  everybody  believe  that  the  fetus  is 
dragged  alive  from  the  womb  of  a  woman  just  weeks  away  from 
birth.  Not  true."  Syndicated  columnist,  Ellen  Goodman,  wrote  in 
mid-November  that  "if  one  relied  on  statements  by  supporters  of 
the  bill,  you  wouldn't  even  know  that  anesthesia  ends  the  life  of 
such  a  fetus  before  it  comes  down  the  birth  canal." 

Members  of  Congress  have  also  relied  on  abortion  advocates  for 
information  and  neglected  to  check  their  facts,  repeatedly  arguing 
that  the  child  in  a  partial-birth  abortion  is  killed  by  anesthesia  be- 
fore the  procedure  begins. 

But  Dr.  Norig  Ellison,  the  president  of  the  American  Society  of 
Anesthesiologists,  says  that  this  claim  has  "absolutely  no  basis  in 
scientific  fact."  Dr.  David  Bimbach,  the  president-elect  of  the  Soci- 
ety for  Obstetric  Anesthesia  and  Perinatology,  says  it  is  "cra5:y." 
We  are  looking  forward  to  hearing  testimony  of  both  Dr.  Ellison 
and  Dr.  Bimbach  today. 

Despite  these  and  other  authoritative  statements  to  the  contrary, 
the  medical  misinformation  is  still  being  disseminated.  The  Amer- 
ican Medical  News  reported  the  controversy  in  a  January  1  article 
which  stated,  "Medical  experts  contend  the  claim" — regarding  anes- 
thesia— ^"is  scientifically  unsound  and  irresponsible,  unnecessarily 


worrying  pregnant  women  who  need  anesthesia."  But  while  some 
are  now  qualifying  their  assertion  that  anesthesia  induces  fetal 
death,  they  are  not  backing  away  from  it. 

Abortion  advocates  have  repeatedly  denied  or  misrepresented  the 
facts  on  partial-birth  abortion.  While  I  do  not  believe  that  any  mis- 
representation is  acceptable,  the  creation  of  this  anesthesia  myth 
is  particularly  unconscionable.  It  could  cause  women  who  are  preg- 
nant to  refuse  anesthesia  for  needed  medical  treatment  because 
they  fear  it  will  harm  or  kill  their  unborn  child. 

Dr.  Ellison  has  stated,  "I  am  deeply  concerned  that  widespread 
publicitv  may  cause  pregnant  women  to  delay  necessary  and  per- 
haps life-saving  medical  procedures  totally  unrelated  to  the  birth- 
ing process  due  to  misinformation  regarding  the  effect  of  anesthet- 
ics on  the  fetus." 

I  believe  it  is  important  for  us  to  fully  examine  this  issue  today — 
to  put  an  end  to  this  myth,  and  to  ensure  that  pregnant  women 
know  their  unborn  children  are  not  endangered  by  anesthesia. 

[Additional  information  follows:] 


LATE&  ABORTIONS:   QUESTIONS  AND  ANSWERS 


Now  pending  in  Congress  are  two  bills.  H.R.  1833  and  S.  939,  which  would  ban  a 
parumlar  cype  of  later  abortion  procedure.  Those  promoting  these  bilb  have  used 
sensationalized  drawrings  and  graphic  language  to  attempt  to  inflame  opposiuon  lu  this 
surgery.  They  have  left  out  or  distorted  the  realities  that  lead  to  a  (^fficult  aboruon 
decision  late  in  pregnancy;  the  facu  about  how  this  procedure  is  performed;  and  how 
rarely  this  surgery  cakes  place.  The  National  Abortion  Federation  (NAF)  is  the  national 
professional  ajsociaoon  of  abortion  providers.  We  set  standards  for  quality  care  and 
provide  accredited  continuing  medical  educadoo.  In  this  set  of  questions  and  answers. 
NAF  will  provide  the  facu  about  these  later  abortions  and  the  personal  and  political 
context  surrounding  this  issue. 


ifnv  •fiam  do  Imttr  akmrtums  kaffmmf 

Statistical  information  compiled  by  the  Abn  Gutunacher  Institute,  a  private  instiiuiinti 
for  reproductive  health  research  and  policy  analysis,  and  the  Nauonal  Aboruon 
Federation  (NAF).  documenu  the  folkmdng: 

The  overwhelming  majority  -  95.5  percent  -  of  all  abortions  take  place  at  or  befori  I  ' 
weeks'  gestation,  in  the  fine  or  very  early  second  trimester.  About  90%  of  these  4ri'  m 
the  first  trimester.  Only  a  Utsle  over  1/2  of  one  percent  of  all  abortions  take  place  .it  -t 
after  20  weeks'  gestation.  Fewer  than  600  abortions  per  year  occur  in  the  third  iriincMct 
of  pregnancy,  and  afl  of  these  arc  perfenncd  due  to  severe  fiecal  abnormality  or  ri^k  (•• 
the  life  of  the  pregnant  tvoman.' 

What  does  this  tell  us?    It  teUs  us  that  virtually  all  women  seeking  abortions  *tv  <  !■  ■ 
so  early  m  pregnancy  -  that  %M>men  do  not  waot  to  have  later  aboruons.  Women  (l< ' 
end  a  pregnancy  at  any  suge.  particulariy  a  later  one.  lightly  or  cavalierly.  Somcim..  • 
though,  unavoidable  circtunstances  force  them  to  confront  this  decision,  and  the\  m.ik. 
it  responsibly,  carefully,  with  a  great  deal  of  thought: 


'  Henshaw,  S.K.  and  Van  Vort.  J.,  e^   AbartioH  FaOhoak.   The  Alan  Gutut.... 
Institute.  1992.    Also.  The  National  Aboruon  Federation,  quarterly  statistical  i.  i 
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changes  they  notice  reflect  early  menopause;  or  they  may  have  irregular  menstrual  cycles 
and  so  few  physiciil  changes  early  on  that  they  are  not  aware  they  are  pregnant  until  the 
second  irimescer. 

Still  others  are  victims  of  burdensome  laws  that,  rather  than  improving  women's  health 
care,  merely  mandate  medically  unnecessary  delays.  Since  the  passage  of  laws 
mandating  parental  involvement  in  the  abortion  decision.  Minnesou  and  Mississippi 
have  seen  the  ratiooflate  to  early  abortions  for  teenagers  mcrea<ie  by  over  2  S%  and  18% 
respectively.*  Though  over  60%  of  all  teenagers  consult  a  parent  about  their  ab«>nion 
decision"*,  those  who  do  not  often  have  legitimate  fears  about  domg  so.  Resinciive 
laws  that  ignore  these  fears  lead  to  later  abortions. 

Laws  that  mandate  waiting  periods  before  a  woman  can  obtain  an  abortion  also  lead  to 
unnecessary  delays  in  obtaining  care.  A  "simple"  24-hour  waiting  period,  combined  wiih 
a  woman's  other  circumstances  and  limited  provider  access,  in  practice  often  mean^ 
delays  of  a  week  or  more."    Such  laws  are  promoted  by  anti-abortion  groups. 

It  would  be  inhumane  and  medically  inappropriate  to  pass  a  federal  law  which  would 
limit  women's  medical  opdons  in  these  difiicult  situations.  Burdensome  laws  do  noi 
prevent  women  from  having  later  abortions:  indeed,  the  documentation  above  indicates 
that  other  anti-abortion  laws  are  responsible  for  increaac*  in  later  abortions.  The 
proposed  legislation  would  only  increase  the  physical  and  emotional  risks  to  the  women 
involved. 


What  art  tkt  miacamcmptimu  abomt  this  proctdmrtf 
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Anti-abortion  groups  claim  that  the  fetus  is  still  alive  until  the  very  end  >•! 
the  procedure.  This  is  absolutely  untrue.  Neurological  fetal  demiM-  ■« 
induced,  either  before  the  procedure  beguu  or  early  on  the  procedure,  bv 
the  steps  uken  to  prepare  the  woman  for  surgery.  (This  includes  nar«.<ttM 
analgesia,  entenaive  cervical  dilation,  and  rupture  of  membranes. )  I  >r 
James  MdtCahon  of  California  calls  statemcnu  to  the  conir^rt 
preposterous.  Dr.  Martin  Haskell  of  Ohio  agrees  with  Dr.  McMahxn  • 
aaacssmem    and    submiued    a    wnuen    statement    to    that    effm    <• 


*  'Percent  Abortions  of  Second  Trimester:  Nfinncsota  Residenu,'  PtaintifTs  KnIk'*" 
128.  Hodgson  v.  Mmnmotm  64S  F.  Supp.  756  (D.  Minn,  1986).  Also,  Althaus.  F  ....•• 
Henshaw.  S.K.,  "The  Efliecu  of  Mandatory  Delay  Law*  on  Aboruon  Patients  .okI 
Providers,'  Famiiy  Plannmg  Penpoctiva.  ScptVOct.  1994. 

'*  S.  Henshaw  and  K.  Kost,  "Parental  Involvement  in  Minors'  Abortion  Decide •!•• 
Famtly  Planning  Pmpectnm  Vo.  24,  No.  5  (SeptJOct.  1992). 

"  Althaus.  F.  and  Henshaw.  S.K.   Op.  cit. 
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Congressman  Charles  Canady.  Chair  of  the  House  Judiciary  Subtnmmiuec 
on  Che  Constiiuuun.  following  che  Subcomtniicee's  hearings  on  the 
legislation. 

Anti-abortiun  groups  have  also  asserted  thai  the  fetus  m  these  cases  feels 
pain.  Ncurologically,  according  to  commentary  by  neurologist  Dr 
Oominick  Purpura,  Dean  of  the  Albert  Einstein  Medical  School,  the 
synaptic  connections  thai  would  permit  perception  of  pain  do  not  cxisi 
until  around  the  28th  week  of  gestation'*.  In  the  event  that  there  is  anv 
possibility  of  pain  perception  in  later-term  fetuses  pnor  to  fetal  demise  the 
narcotic  analgesia  given  to  the  pregnant  woman  prevents  anv  such 
sensation. 


Of  course,  most  of  the  information  quoted  by  the  anti-abortion  politicians  advocating  this 
ban  is  several  years  old,  and  in  most  cases,  involves  brief  quotes  tn  secondary  source 
materials  such  as  newspaper  articles.  The  physicians  who  perform  this  procedure  have 
unequivocally  refuted  these  anti-choice  arguments  m  materials  presented  directly  lo  the 
Congressional  committee  considering  this  legislation.  Haskell  noted  in  hu  letter  to  the 
Subcommittee  thai  public  officials  should  be  aware  that  often,  when  quoted  in  public. 
a  person's  remarks  arc  misrepresented,  miaundersiuud  or  taken  out  of  context,  he 
wrote  "Let  me  state  unequivocally  that  taken  as  a  whole  these  lay  articles  are  misleading 
and  misrepresent  the  nature  of  this  surgery.  Articles  vrritten  for  the  pruiej^ion.il 
community  take  for  granted  a  certain  amount  of  knowledge  in  the  reader.  Consequent!  \ 
they  do  not  describe  every  detail."'' 


if  tkit  Isgulation  eanstitmtianaif 

In-depth  legal  analysis  by  the  Center  for  Reproductive  Law  &  Policy  clearly  indu-io  • 
that  this  legiilacion.  known  fay  the  misnomer  The  Partial-Birth  Abortion  Ban  .Ut  '>i 
1995*,is  clearly  unconstitutional  under  the  standard  set  forth  by  the  Supreme  (^mri  m 
Planned  Parenthood  of  j^lnhtlFTP*  Pennsylvania  v.  Caaev  (1993).     The  Genu  i  > 
analysis  states  The  bill  would  impose  an  undue  burden. ..by  limiting  the  physicun  < 
discretion  to  ^oosc  the  most  appropriate  method  of  abortion  baaed  on  the  m<  <li< 
needs  of  his  or  her  patient.  The  Supreme  Court  has  consistently  held  that  ph\'>i<  ' 
must  retain  broad  discretion  to  determine  the  course  of  treatment  for  women  ■<«  •  k. 
abortions.*"* 


'*  Jaworski,  P..  moderator.  Thinking  About  The  Silent  Scream,- as  transcnU  .1 
Abortion  Riyhts  and  Fetal  'Personhood'.  Ed  Docrr.  ed.,  Cenieriine  Press.  1989 

"  HaskcU.  M..  NfD.     Letter  to  Congreuman  Charles  D.  Canady.  Chair.  II 
Judiciary  Subcommittee  on  the  Constituuon.  June  27.  1995. 

■*  Kolbert.  K.  Op.  cit. 
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Houaa  of  Rapraaantatlvaa 

Charlaa  Jacoi  "What  about  tha  claim,  z'n  aorry  to  intarrupt  you, 
but,  what  about  tha  claia  froa  paopla  lika  Hary  Kay  Culp  of 
Niaaouri  Right  to  Lifa  who,  trhan  I  aakad  har  about  thia  a  few 
mlnutaa  ago,  aaid  'Au  contraira,  that  80  par  cant  of  thasa 
procaduraa  ara  alactiva.'  " 

Kata  MichalBan;  "...  Tha  othar  thing  that  Z  want  to  aay  ia  that  thay 
hava,  tha  othar  aida,  groaaly  diatortad  tha  procadura,  and,  thay, 
thara  ia  no  auch  thing  aa  a  partial -birth.  That 'a,  that 'a  a  tara 
■ada  up  by  paopla  lika  thaaa  anti-choica  folka  that  you  had  on  tha 
radio.  Tha,  tha  fatua,  I  aaan  it  ia  a  taraination  of  tha  fatal 
lifa,  thara 'a  no  quaation  about  that,  and  tha  fatua,  ia,  bafora  tha 
procadurc  bagins,  tha  anaathaaia  that  thay  giva  tha  woaan  alraady 
cauaaa  tha  daalaa  of  tha  fatua,  that  ia,  it  ia  not  trua  that 
thay'ra  bom  partially.  That  ia  a  groaa  diatortion  and  it 'a,  it 'a 
raally  a  dlasarvica  to  tha  ptiblic  to  aay  thia." 
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MICHELMAN:  Oood  maataii  cvcryooe.  Tbuk  you  vcqr  oach  te 
waam'  MyonDBislSjiBMiGfadmaiaadrBfmidEttorNARAL. 
tte  NMknil  Abonioa  ud  Ripiwluniii  Rigbii  Acbao  LMfoi. 
Aod  «•  «hid  jFoa  tm»  tadaj  kav*  la  <ny— li^r  to  Idc  ■boot 
te  wy  Hriaoi  dfvatopnHi  tet  oeBBmd  in  te  Hook  la« 
ttK  wm  bt  ataa  op  ^  ttai  ScoMB  lodqr. 


tetad*. 


WIA  drii  UB.  «•  M^  tt  OM  of  te  iBMt  edtfcil 
in^B  btaBiy  of  ttB  fltfl  tot  npn 
bBv*  nn  liaB*  tbi  las  a  jTHn.  fctoite 
tte  SupnoM  CToMfl  taiiliMd  aboitton 
rifbtofctainiteKte 


^ 


tried  to  offer  tfan  amwrimma.   The  b31  was  brought  up.  u  you 
all  know,  on  tta  Houm  fkx>r  with  a  cloaed  niie  in  order  to 
piwMK  thn  v«iy  ainmflmrig  from  banc  offered.   We  ezpea. 
iboald  Hie  bill  come  to  itie,  wtaea  the  bill  coidm  to  tte  floor  ia 
the  Some,  if  the  Jodidaxy  CoinauaH  haan'i  ameadad  it  to 
iachide  life  and  haalib  exoaptiont.  If  b  goes  back  to  Judiciary 
Coonniitae,  that  If  that  would  be  —  it'*  not  dear  ttat  tlMt 
eificpboo  would  b«  addsd.  (vea  In  ibe  Senate. 

Skould  it  be  added  In  the  Saiaie,  wa  don't  tee  diat  the  Houae 
would  accept  ihr.'.  becauK  ifaay  icftiaad  to  allow  a  vote  on  it. 
aad  the  aati-aboittaa  leaden  have  made  it  veiy  daar  that  tfaey 
want  ao  Mcapcioot. 

MOCHELMAN:  Tliat't  right.   I  tUnk  ihu  the  vety  procedura 
that  ibe  Houae  carried  out  -  proceedlss  on  a  cloaed  ruk.  not 
allowlai  uy  amendmenti  to  the  bio  that  would  provide  heahh 
aad  life  excepctonf  -  job  makea  clear  what  ttsir  goal  ii, 
which  is  to  anka  ibortoo  proceduret  iUegil  aad  ihdr  gotl  to 
loaka  abonioeB  utHvaUable  lo  women  is  thto  couatry. 

QUESTION:  An  ihBM  finises  aliv«7  You  UMcfaed  on  that 
eadier.  Or  ate  they  Ullad  by  socia  othar  means  betbra? 

MICHELMAN:  Tben  bu  baa  expert  tastknony  by  physicians 
do  thia  pncediBc.  """ig  that  the  anaalhen  thet  la  gtven  to 
ttaa  psifan  vonan,  prior  to  the  praoedurst  caoses  tbtal  rtemlw 
-*  the  dsath  of  tho  fttts  —  prior  to  iha  ptucedure.  AgBin« 
these  ate  dlfflpilt  precedutta  to  talk  shout,  bttf  we  have  to  tiy 
to  iiHisnihar  ihaae  aia  attamdlnaiy  nwlical  uiuuniatinoeB  that 
oil  tot  f  iiiaiailluaiy  wttnittlioo. 

And  no  pcooeihiic,  no  ubIlbi  bow  we  dessftc  it,  so  rnattrr 
what  tha  pwoaduie  la,  it's  not  a  cmnftinablc  poceduie.   But  ia 
this  panlcriB  CMa,  ihasa  aipaits  have  mada  h  vary  claar  that 
the  taaa  aadsiigoea  demise  before  the  pcooaihBs  begiei.   Aad 
because  of  te  aaaaltassla,  which  ia,  yon  know,  anoierttliig  Ifte  50 
to  100  liaM  ivhat  a  tbtas  can  wtthstud,  bacaaaa  if  t  given 
SBBCXiliDg  to  the  ifught  of  ftc  womso.   And  tef's  ibe  procaduia. 

QUESTION:  One  of  tha  argonsns  was  thsC  these  praceduzea. 
thoogti.  aie  given  te  digression  or  a  cMt  palate. 

MICHELMAN:  TliBt  ia-ihatis-ihatla- it's  not  only  a 
myth,  it  is  ■  He.  It  U  inaiUag.  Wonan,  ihaaa  are  woman 
canying  wataed  pfegaandas.   And  tha  taaaon  thay'tt  laie  is 
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Medical  Questions  and  Answers 


lofH 


Q:  What  is  a^'piirtiBl  Ibirth  ■bertion"? 

.  1'  ■.    I      • 

A:  >  S^o  yaio>Ms7  Not  d  DCt^rs.  "Putial  birth  abortioti"  is  a  teim  made  up  by  the  audiors 


R.  1833/  s!.  939  to  buggest  diat  a  living  baby  is  partially  delivered  and  then  killed 


Q:A 


The  tenn  is  npl found  iti  my  ntedic*!  dictionahes.  textbooks,  or  coding  manuals.  The 
de&iiition  15^  ^b)  of  H.|l.  1S33  is  so  vague  as  to  be  umnterpretable.  yet  chilling.  Many 
0B/(  }YNs  fe^  this  luig^ge  could  be  uiterpretrd  to  ban  all  abortions  where  the  fetus 
rema  ins  intacti!  One  pro  :edure  tflis  bill  would  certiunly  ban  is  intact  D&E  (Dilation  and 
Evacpatiou). 

Q:  >^henit»iiiMctD&kuscd? 

'         1  ■  1      i 

A:  As  early  (Ki  12  weeks  but  most  commonly  in  the  second  trimester  between  20  and  24 

week  i. 


It  is  alsb  sometimes  used  in  the  third  trimester. 
i.l|       .■11 
re  late  t^r^  abortions  common:: 


A:  Ho.  not  atjaiti.  95  5°/|>  o^aboztions  take  place  before  15  weeks.  Only  a  little  more 
than  ( tne-haif  oC^one  percent  take  place  at  or  after  20  weeks.  Fewer  than  600  abortions 
per  ytar  are  dbiyb  in  dte  ihiri  trimester  and  all  are  done  for  reasons  of  life  or  health  of  the 
modilr  in<;ludipg  severe  fetal  abooimahty. 

Q:  What  arelttje  matet^sliproblems  which  cause  women  t&:^eck'late  abortions? 

.  ^ — "v-  - '-  ••»-  ^— ^^  uxuwAvw  auu  ati  •!«.  u«^ti«  iwi  io«9uu»  ui  iiic  ur  ncaiin  oi  tne 

i  moth(  iT  inQluditig  i  ever*  fetal  abnoimalitv. 

■ii        ;  ■• 

Q:  What  arettbe  matci^l  problems  which  cause  women  lb )Hk*late  aboftlons? 

i  '        J 

A:  C  srtain  muHni  al  proolema  would  prolMbly  kill  or  disable  the  mother  if  the  pregnancy 
contii^ued,  for  eecai  nple  severe  heart  disease,  kidney  failtuc,  or  rapidly  advancing  cancer 
Manyj  of  thesct  \i^i  len  are  literaih'  dying  to  have  a  baby,  but  pregnancy  aAects  diseases  in 
junpr^iic table  way  \,  and  a  woman  can  find  herself  carrying  a  wanted  pregnancy  which 
•may  (^se,heric)iai  h.       j 
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■   J  i     1  f'> 

Qa  >Vhynot)iniducclalior  with  drugs? 

I  '  ■    ■       '    ' 

A'J  The  cervix^  kvhich  hblds  the  uterus  closed  dunng  pregnancy,  is  very  resistant  to 
I  di],atit>n  until  afalout  36  Weeks.  Inductions  done  before  this  time  take  between  two  to  four 
days]  Induction  is  alto  If  physically  painful  process.  Because  of  the  danger  of  iitenne 
rupture,  indu^dons  require  constant  nursing  supervision  and  are  therefore  done  on  the 
labofj  and  delijvcjry  warUJ  The  physical  pain  is  intensified  by  Ae  emotional  pain  of  losing 
:  a  waited  pregniaoy  whi^e  spending  days  listening  to  newboius  make  their  first  cnes  and 
other  {amiliut  eheer  and|cry  in  delight. 

!  I  !      . 

Q:  \  ^hy  not  |ujit  do  a  daeaareon? 

A;  /.  caesareanjieljiveiv  generally  involves  rwice  as  much  blood  loss  as  a  va^al 
'.  delivery.  Bet|>te'34  wedcs^estation  die  lower  segment  of  the  icterus  is  usually  too  thick 

to  use  a  staiidaiiS'horizontal  ihclsion,  so  a  vertical  incision  is  necessary.  Any  uterine 
,  incision  coraf^licates  fiiturc  pregnancy,  but  a  vtitical  incision  is  more  dangerous  and 
!  jeopwdizes  both  the  mother's  health  and  any  future  pregnancies    When  the  uterus  has  a 
{ vestidal  scar,  future  pregnanoies  require  a  caesaiean  and  are  more  apt  to  be  complicated 
I  by  nlnine  rupture.  ; 

'  Qf  Ifv there  a  pwer  and  better  option? 

i  [i         J 

A^  Vjes.  Usiiig  ate  intacjt  D&E  procedure,  a  doctor  can  put  into  the  cervix  small  dry 
jcyfinders  thatieii^and  as  jthey  absorb  fluid  from  the  mother,  causing  gradual  expansion  of 
ith^  cervix  ove^iaight.  Ttajs  patient  can  return  home  except  for  twice  daily  clinic  visits  to 
I  ensure  that  shfc  i%  dilating  and  to  replace  the  osmotic  dilators  if  more  dilation  is  required. 
'Sfa|e  receives  uit^venousjjinestfaesia  for  the  mscrtion  of  (he  dilators  as  well  as  for  tlie 
:  procedure.      :   'j  | 

•    ,  !  !•;  i 

iThe  f  rocedur^  can  be  accomplished  with  less  dilation  —  which  mearu  less  trauma  to  the 
icervi: :  and  less  efcance  of  problems  ui  the  next  pregnancy  —  tf  some  of  the  fluid  is 
liemoi'  'ed  fi'Omliitp  fetal  bleed,  (which  is  the  largest  part  of  the  fetus)  by  using  a  spina] 
nefdl^  for  aspui^^on.  TI  is  tschntquc  reduces  the  chances  of  laceratmg  the  cervix  which 
'coptains  laiigeib^od  vesiels^ 

Qf  when  do^a  jihe  fetu^  die? 


'i*r 


lAij  TKc  fetus  di^^  of  an  sveidose  of  anesthesia  given  to  the  mother  intravenously    A  dose 
!is  calculated  fot  jthe  motller's  weight  which  is  50  to  100  times  the  weight  of  the  fetus. 
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\f\md 


Xhei 


(4> 


Thdmother  gets  the  an«$diesia  for  each  insertion  of  die  dilxtors.  twice  a  day.  This 

indt  ces  braLa  l^eath  in  i  fetus  in  a  matter  of  minutes.  Fetal  demise  Acrefore  occurs  at  the 

begi  tming  of.t^e  proceoore  while  riie  fetus  is  still  in  the  womb. 


Q:    Kre  thei 
blood  loss 


lectl  bay  benMts  to 
,  ani)  ehancdof  clot 


Intact  DAE  besides  lessened  maternal  paio,  trftuma. 
clotting  problema? 


i 
A:  i^es.  Intact  deliver^  allows  die  geneticists,  pathologists,  and  pehnatalogtsts  to 

deternune  wha^  exactlyltfais  baby's  problems  were   This  is  vety  important  for  advising 

the  parents  about  futurejpregDanoy  and  for  collectmg  informatioo  that  will  allow  medical 

rese  irchers  to  pnsvent  tfich  problems  for  other  women  in  the  future. 


,  tKejljs 


AlscL  when  thejljaby  is  delivered  intact  the  family  is  able  to  see  and  to  hold  the  baby  to 
say  I  ;oodbye  ito^sfonieon^  diey  loved,  if  this  will  help  them  with  their  grieving  process 
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if  they  share  them  with  us,  and  they  tend  to.  So  it's  not  a  matter  of 
whether  or  not  we  know,  it's  a  matter  of  whether  or  not  we  think  that 
this  is  an  appropriate  way  to  take  care  of  this  kind  of  situation, 
whether  or  not  it's  also  safe  for  the  mother. 

People  have  said  that  this  procedure  is  safe.  This  procedure  is 
not  safe  in  an  outpatient  facility.  One  of  the  side  effects  of  it 
that  is  known  is  that  the  woman  could  die. 

SIMPSON:  Well,  I  respectfully  say  then  somebody  tell  me,  before 
me  we're  all  fmished,  how  this  can  be  performed  in  a  state  and  not 
outside  or  in  interstate  commerce?  I  mean,  that  is  bizarre  beyond 
comprehension. 


HATCH:  All  right,  Senator  Abraham.  You're  the  final  questioner 
here. 


r* 

I     Sin 
I      issi 


ABRAHAM:  Thank  you,  Mr.  Chairman.  I  think  probably  Senator 
Simpson  might  want  to  direct  that  last  question  on  the  interstate 
issue  to  the  final  panel,  because  my  suspicion  is  it's  more  a 
constitutional  issue  than  it  is  one  that  this  panel  can  address. 


But  let  me  ask  Dr.  Campbell  a  question.  Earlier,  we  heard  from 
Dr.  Ellison,  he  commented  rather  extensively  on  the  issue  of  the  basis 
on  which  the  fetus  dies  and  specifically  said  that  it  is  not  related 
to  the  anesthesia  that  the  mother  receives. 

Would  you  care  to  conunent  on  diat?  Do  you  agree  with  him? 

CAMPBELL:  I  think  it  is  related  to  the  anesthesia  the  mother 
receives.  I  agree  with  him  that  anesthesia  in  pregnancy  has  made 
incredible  leaps  over  the  last  20  years  and  that  women  can  undergo 
surgery  which  is  safe  for  dieir  of&pring  during  surgery. 

One  of  the  things  that  he  mmtioned  that  makes  this  possible  is 
regional  anesthesia,  where  the  anesdietic  agent  is  confmed  around 
mom's  spinal  cord  and  does  not  go  into  the  blood  system. 

CAMPBELL:  The  other  part  of  his  testimony  which  1  found  relevant 
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is  he  said  a  dose  adequate  for  pain  relief  and  sedation  in  mother 
would  not  harm  an  uncompromised  infant. 

These  are  compromised  infants,  many  of  whom  have  anomalies  that 
would  make  it  impossible  for  them  to  breathe  on  their  own  outside.  1 
do  not  know  whether  or  not  these  infants  are  quote/unquote  "brain 
dead"  when  bom.  I  know  that  they  are  sedated.  I've  not  seen  any 
spontaneous  movement. 

I've  asked  people  who  worked  in  Dr.  McMahon's  office.  They  said 
they  have  not,  in  their  2,000  procedures,  seen  any  spontaneous 
respirations.  I  believe  that  the  fetus  is  not  in  pain. 

ABRAHAM:  But  I  mean,  so  you  would  be  able  to  —  would  you  make 
the  statement  then  that  the  fetus  dies  due  to  the  anesthesia?  Is  that 
your  position? 

CAMPBELL:  I  think  the  fetus  has  no  pain  because  of  the 
anesthesia.  I  do  not... 

ABRAHAM:  No,  I'm  asking  you  whether  you  think  that's  what  causes 
the  fetus  to  die? 

CAMPBELL:  Ido  not  know  what  causes  the  fetus  to  die.  The 
fetuses  are  dead  when  delivered. 

ABRAHAM:  Well,  let  me  just  direct  you,  if  I  could  -  I  have  here 
a  fact  sheet  that  indicates  it  was  prepared  by  you  which  relates  to 
the  House  legislation  in  which... 

CAMPBELL:  I  was  quoting  Dr.  McM^on  at  that  time.  On  thinking 
it  over  in  more  depth,  I  believe  because  there  are  no  EEG  studies 
available... 

ABRAHAM:  So  you  no  longer  adhere  to  the  position  that  you  say  in 
here  the  fetus  dies  of  an  overdose  of  anesthesia  given  to  the  mother 
intravenously.  That  is  no  longer  your  position? 

CAMPBELL:  I  believe  that  is  true. 
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ABRAHAM:  You  believe  that  is  true? 

CANfPBELL:  I  believe  that  is  true. 

ABRAHAM:  Dr.  Ellison,  would  you  like  to  comment  on  that? 

ELLISON:  There  is  absolutely  no  basis  in  scientific  fact  for 
that  statement.  There  is  —  I  can  present  you  a  study  in  the  American 
Journal  of  Obstetrics  and  Gynecology,  1989,  by  (OFF  MIKE)  et  al,  of 
5,400  cases  of  women  having  surgery  having  general  anesthesia  or 
regional  anesthesia  in  which  the  fetus  did  not  suffer  demise. 

I  think  the  suggestion  that  the  anesthesia  given  to  the  mother, 
be  it  regional  or  general,  is  going  to  cause  brain  death  of  the  fetus 
is  without  basis  of  fact 

CAMPBELL:  I  have  not  said  brain  death.  I'm  saying  no 
spontaneous  respirations,  no  movement 

ABRAHAM:  Well,  thaf  s  what  you  arc  saying  today,  but  in  this 
fact  sheet,  which  you  prepared  I  believe  feirly  recently,  it  says, 
"The  fetus  dies.**  There's  no  qualifying  regarding  breathing  or 
anything  else,  "Of  an  overdose  of  anesthesia." 

I  mean,  that  is  a  very  clear  statement  assertion. 

CAMPBELL:  I  simplified  that  for  CcHigress.  I  do  not  actually 
believe  that  you  want  a  full  discussion  of  when  death  occurs. 

ABRAHAM:  Well,  we  are  forced  to  make  those  decisions,  and  I 
guess  my  question  is  that  how  many  other  things  would  you  say  in  the 
fact  sheet  or  in  your  statements  today  have  been  likewise  simplified 
in  this  dramatic  fashion? 

CAMPBELL:  Since  I  have  over  28  years  of  education  and  e^qjerience 
in  medicine,  I  would  say  that  is  a  great  deal  less  and  a  great  deal 
more  simple  than  what  I  know. 
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ABRAHAM:  Well,  it  seems  to  me  that  there's  a  rather  substantial 
disparity  between  what  Dr.  Ellison  says  and  what  you  are  both  saying 
now  and  have  certainly  written  here.  I  just  am  wondering  how  that 
bears  on  other  comments  that  have  been  made. 


I     no\ 

Lbea 


Let  me  ask  Dr.  Robinson  a  question.  Dr.  Robinson,  how  many 
abortions  have  you  performed? 

ROBINSON:  In  my  course  of  40  years  of  practice,  I'm  afraid  I 
cannot  answer  that  any  more  than  I  could  answer  how  many 
hysterectomies  or  how  many  babies  I've  delivered. 

ABRAHAM:  Can  you  put  it  into  general?  You  know,  like  is  it  more 
than  100? 

ROBINSON:  Oh,  yes. 

ABRAHAM:  More  than  a  thousand? 

ROBINSON:  Probably  -  oh,  definitely,  yes. 

ABRAHAM:  More  than  5,000? 

ROBINSON:  We're  creeping  up  to  a  number  that  I  can't  estimate. 

ABRAHAM:  But  it  could  be  more  than  5,000? 

ROBINSON:  Oh,  yes.  This  has  been  something  I've  done.  I've 
supported  women  and  their  rights  to  choose  for  a  long  time. 

ABRAHAM:  I  just  —  my  question,  I'm  laying  the  groundwork  for  a 
separate  question  that  I  wanted  to  also  ask  you.  The  procedure  we've 
heard  described  here  by  various  people  -  the  Dr.  Haskell  procedure. 
I  won't  try  to  define  it  better  than  that  because  I'm  one  of  these 
simple  guys  here  in  Congress. 

But  the  Haskell  procedure  —  how  many  of  those  procedures  do  you 
believe  are  performed  on  an  annual  basis  in  this  country? 
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SeuBor  Barb«n  Boxer 
HutSeute  Office  BuUdiag 
Sttittll2 
Wuhlnroft.  DC  20310 


Dear  StoisorBoMr 


Dorog  die  Seoate  JudicUiy  CommtTtne  beailngi  on  HRI833.  Dr.  Nohj  Ellison  Rxvd  clearly 
(bat  nfthbar  bt,  nor  tbs  Annican  SocivQ^  of  Aaaatheiioioglia  wbom  be  leprweou  were 
taUog  a  podton  on  Qw  bill  in  quesdoiL  EQs  puipoie  wu  lo  auuit  yrcgsaot  womcs  who 
discover  tbat  the7  naad  sax;gay  (bn  tbey  can,  In  tux,  undergo  aneslbesia  in  creannent  of  tbcir 
own  coadMoni  bat  win  not  barm  tbcir  developing  fenuet.  Tbit  fact  ia  not  under  dispute, 
since  as  Dr.  EUlion  points  out,  and  as  any  pbytician  uoderitands,  the  effect  a  drag  will  have 
on  a  fstus  depends  on  1)  tbtal  condition,  2)  tbc  rotne  of  drag  administration,  and  3)  tbe 

ttmtnf 

Is  tbe  case  of  lan-tenn  D&X  abortion,  the  drug  comUoation  most  ftequently  used  has  been 
imravcoous  Versed  (10-40  mg,  given  in  l-2mg  inaemeots)  tad  Feaomyl  (900-2500  ug,  given 
in  lOO-lSO  ug  inccemBnts)  over  a  1-3  bour  period.  Tbs  total  dose  and  timing  vary  with  die 
woman's  weigbl  and  cooAblan.  Tbese  drugs  bave  been  documcoted  to  cross  the  placental 
circulation  to  the  fetus.  Tliougb  tbese  total  dosea  are  high,  tbe  iQcremcntal  administration  of 
tbe  drugs  "i«T<<n'TT^  Ifae  probabilitjr  of  negative  outcomes  for  tbe  mother.   In  tbe  ferns,  these 
dosage  leveiJ  may  lead  to  fetal  demise  (death)  In  a  fetus  weakxsed  by  its  own  deveiopms&tal 
axttmaUes.  In  otfiar  casee  theee  drugs  prevent  tbe  perception  of  pais  by  the  fetus;  they  cause 
d^ression  of  fetal  respintion  befdie  the  extraction  procedure  and  preclude  f^al  respiration 
afterward. 


Sioceivlyi 

Mary  Campbea,  MD 


AHlllCta  MIDIUL  AUOCIATMB 
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Anesthesiologists  question  claims 
in  abortion  debate 


By  0>an«  M.  GianaUi 

«MWEV»SST»ff 


WASHINGTON  —  When  he  »aw  «n 
unicic  in  ihc  ^V  Liuitt  Prist -DufMich 
thai  claimul  aiicxihecia  cauied  fcul 
Ueiuh  in  kome  lalc-ierm  abnnion  pro- 
ccduns.  David  Birnbach.  MO.  wis 
"thockad." 

•I  (houphi.  Thii  is  crazy.'  '  <aid 
Dr.  Bimbubh.  whii  N  dircclDr  uf  iih- 
tiMne  UHttthaniutusy  ai  Now  Vurk'n  Si. 
Luke  n-Rooctvcli  Hospiul  Center,  and 
vice  prciidefK  of  (he  Society  for  0>- 
sietric  AnMihexiB  and  Perinatology. 

"Everyday  we  have  prefnant  pat'cnu 
who  gel  ancsihci.ia  —  women  who 
bmik  iheir  ankles,  need  kn*m  aurfcry. 
have  appeiulcctumwi.  li'Hb'*''!'''  "■ 
morals,  braasl  hiojsics.  and  mi  un.  An- 
eslheiic«  dtMic  xafa-y  hy  an  ancsth«si- 
olofisi  du  mu  Ui>  harm  in  cither  the 
mother  tir  the  baby."  ho  »aid. 

The  jncMlhooia-^auiics-leial-dcalh 
claim  WU.1  made  hy  one  nl  the  two 
U.S.  phymciana  who  ^pecialind  in  a 
panicular  type  ••!  luie-term  abonien 
thai  opponents  tall  partial  birth" 
abortions.  The  ciwteniiofi  ha«  been  re- 
peated by  other  pft^ponenta  of  the  pro- 
cedure, who  refer  lo  it  as  'intact 
DAE"  llor  dilution  and  evucitaiion I  i>r 
"D&X"  IdUauofl  and  eitractioii). 

Medical  expert.*  contend  the  claim 
IB  sctcniificully  unvnumJ  and  Incapoe- 
•ible.  yn«eoe»»anly  wurrying  picgasnt 
woovn  who  need  aoestbema.  But  while 
lOflie  are  now  qualifying  dieir  aaaenion 
that  aneatheaia  inducei  fetai  death,  may 
uc  noi  backing  away  from  it. 

When  Rep.  Charlei  T  Canady  (R. 
Ra.)  intreduced  a  bill  lo  ban  the  prt»- 
cedure.  Jan«e»  T.  McMahon,  MD.  a  Lot 
Angeles  aiea  famiiy  phytician  who 
tpeeialized  in  ihi(  proceduie  before  hi* 
racsni  tlealh,  ruponded.  Or.  McMahon 
wrale  that  the  anatheita  given  to  the 
aether  before  the  abert^oo  caoict 
"naurulagKul  fetal  deiiuae.' 


The  bill  to  ban  the  prDcedure.  paucd 
lau  last  year  by  both  the  Houae  and 
Uk  Senate,  dcfinei  tt  as  one  in  wtiich 
the  provider  'pansaJly  vafiiMlly  deliv- 
er! a  living  faiui  befen  killing  the  f<- 
U)i  and  complctiBg  the  delivery  ' 

The  pracadiire  wai  tecantly  banned 
ilk  Ohae,  where  its  other  main  pncii- 
ooner.  Manin  Haakell.  MO.  livet  But 
a  federal  judge  declared  Ihc  law  ihcfc 
imconMilutional  in  a  prelimifury  in- 
jtmotoa  las  month. 

On  the  federal  level.  Ihe  bill  facea  a 
pnudemiaJ  veto  thrau.  and  while  the 
raaaaire  paued  Ihc  House  by  a  2-io-l 
lauo,  proptments  do  not  have  enough 
Senate  votes  lo  override  a  veto. 

The  claim  about  aneatbaaia  causing 
(buI  death  has  been  rrprairti  by  many 
of  the  bill's  opponenta.  including  the 
Naiieftal  Abotuon  Federation,  ihe  Na- 
tieaal  Aboriion  and  Reprt>duciive 
Ri(hti  Action  Lxaguc.  and  members 
of  Cengfcas.  A  icaeai  Planoed  Paieni- 
heod  "fact  shaci"  on  these  laie-icrm 
abortions  claims  ihai  "the  fetus  dice 
huiii  an  overdose  of  eneetheaia  given 
le  tlM  mother  intravetKMaly  ~ 

Tha  diaUDCtion  of  when  fetal  death 
occun  is  entical,  because  the  bill 
isosid  ban  onty  procedum  in  wh'ch 
*B  feuia  wai  killed  after  teing  paitial- 
ly  delivered  alive  thrasgh  the  binb  ca- 
naL  If  it  csskd  be  proved  that  lbs  fe- 
man  died  iotxie  ibe  wmnb  —  from 
aaMhaaia  or  any  other  cauae  —  iha 
abaniaa  «nuld  not  fall  under  the  pra- 
paaadlaw. 

After  reading  the  aneatheeia-kills-h- 
m^tt  ckaun  in  the  St  Lotiii  paper,  the 
Aaaeseae  Soeiaiy  of  Aneadscaiolodau 
iasMd  a  piaaa  Klaaaa  daaouitcing  it. 
Aad  in  tcaiiniony  before  the  Sceau. 
Norig  Sniioa.  MO.  praaidant  of  the  lo- 
ctcly  —  wtiiefa  did  not  lake  a  posibon 
on  the  bill  —  eailad  Dr.  McMahonV 
staMonaaii  "eaoraly  inaccuiaa." 
Ha  addatf  ttai  be  wa*  "' 


cerrwd  '  tnai  the  widespread  publicum 
fiven  to  Dr  McMahon «  ciaim«  "mav 
cause  pregnant  wnmcn  lo  delay  ncccs 
sary  and  pertiaps  even  lifC'saving  may 
ical  procaduies.  u>lally  unrelated  to  itv 
binhtng  process,  due  to  nutinformauor 
ragarding  the  effect  ol  ancatheucK  or 
ibe  fetus. " 

In  facL  canes  of  maternal  concerr 
have  already  surfaced  Or  Bimbacr 
%aid  he  hx\  alrcaUv  had  paucnL«  raise 
queations.  And  Rep.  Tom  Cobum.  MD 
an  Oklahoma  Republican  who  tiiil  dt 
livers  babicji  when  he  goes  home  or 
weekend.'^.  ).aid  he  |usi  had  a  paben: 
retute  epidural  aneainesiu  dunng  child 
birth  after  hearing  those  clainvs.  Or 
Cobum  i.-^  a  co-npimfttir  nt  ihe  bill 

Or  Ellison  vice  fchair  of  Ihe  Uepi 
of  Anesthcsmlogy  at  ihe  Univrrstiy  o: 
Pennsylvania  School  of  Medicine  ir 
Philadelphia,  testified  thai  very  liiilc 
of  the  aneathelic  given  ihe  mother  evei 
reaches  the  fetus.  He  added  itiai  "in 
my  medical  judgment,  it  would  be  nac- 
easary  —  in  order  to  achieve  '  neuro- 
logical demise'  of  a  feitia  in  a  partial 
birth'  abortion  —  lo  anesthetize  the 
mother  to  such  a  tlegrec  ax  lo  place 
her  own  health  in  serious  jeopardy." 

Planned  Pantnchaod>  Mary  Caiap- 
beJl.  MD.  who  wrote  the  fact  (heel 
claiming  aneatheaia  caiuoi  fetal  desh. 
was  grilled  dunng  the  Senate  ludicisy 
Commitlae  hearing  Nov.  17.  1993.  bf 
Sen.  Spcnoe  Abraham  <R.  Mich.). 

Whan  prodoaA  aha  cm  a  irten  '*!  do 
not  kmw  what  cauacs  tha  feaia  to  die  " 
When  asked  why  her  fees  sheet  aiBib- 
utci  Ihe  causa  B  anaalhaeta.  she  ic- 
plietl.  "I  simplified  that  for  Congrvu  " 

After  the  heanag.  Dr  Campbell 
wrote  lo  Sen.  Barbara  Boaat.  (O.  Cal- 
if.), who  led  the  movemeoi  against  the 
bill  in  Ihe  Seaen.  In  hv  lencr.  De 
Campbell    repeatad   that   anesthesia 

ooRb.  on  iMDCt  page.. 
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L-auneU  Iclal  death,  but  added  some  ca- 
veau.  She  said  it  "may  lead  to  fetal 
demise  (death)  in  ■  fetus  weaiceoed  by 
1(11  own  developmental  afiomaliet." 

"In  Qiher  catea."  stw  wrote,  "these 
drugs  prevent  the  perception  of  pain 
by  the  fetus:  they  cause  depimiioii  of 
rciai  reKpiraiion  before  the  eatraction 
procedure  and  preclude  I'ctal  rcspira- 
linn  allerward." 

Dr.  Birnbach  diKputcs  her  contention. 
Even  in  the  xory  high-end  dones  she 
mentioiMd.  he  said  —  1 0  mg  to  40  mf 
of  Verged,  given  in  I  mg  Iti  2  mg  in- 
crements, and  <K)0  iig  to  2.SOO  ug  of 
Tentanyl.  yiven  in  100  ug  to  ISO  ug 
incrcmenlx  —  "jneslhetia  does  not  kill 
;in  infant  if  you  don't  kill  the  mother." 

He  udded  that  when  patient.^  receive 
the  high-end  dmage  range  specified  by 
Dr.  Ciimpbeli.  the  mmher  wa*  in  fact 
at  rixk  for  depressed  breathing.  "You 
can't  give  those  high  doses  without 
harming  the  mother  unleaii  the  ntothef 
r.i  XMisted  in  her  breathing,"  he  said. 

Or.  Birnbach  uld  that,  on  occasiiMi, 
he  has  given  even  larger  doaes  than 
the  higb-end  ones  cited  by  Dr.  Camp- 
bell and  has  never  caiised  any  harm  to 
cither  the  mother  or  the  fetus. 

He  also  .said  that  Dr.  Campbell's 
claims  that  the  medication*  depress  fe- 
tal respiration  before  the  abortion  ukes 
place  were  "immotcrial"  because  fe- 
luACit  dun'i  brealho  in  the  womb. 

Or.  Birnbach  added,  however,  thH  an 
infant  born  alive  with  daprssaed  respi- 
nition  can  Kiill  liurvivc  normally.  —The 
narcotics  ore  not  a  pfoMem.  Wh  can 
reverse  the  narcotics  and  we  can 
hteathc  for  the  baby." 

Another  rci.-urring  theme  at  both  the 
hearings  and  during  the  ensuing  4ebait 
about  the  pfocadurs  ceaiers  around  fe- 
tal pain.  Specialisu  in  this  pfDccdm 
claim  the  Cctxu  feela  no  pain  for  a  va. 
rlety  of  reasons,  but  unaliy  iw— t 
they  say  fetuses  lack  (he  aeutaj  dcval- 
opmcnt  necessary  to  peierive  pain,  or 
if  they  are  capable  of  reeling  pain,  mt- 


esthesta  given  to  the  mother  prevenu 
the  perception  of  pain  in  the  fcttu. 

Roben  J  White.  MD.  PhD.  professor 
of  neurosuivry  at  Case  Weslem  Uni- 
versity in  Oeveland.  tefufied  on  the 
tcmic  before  Congress  last  •summer. 
"There  arc  published  scientific  studies 
that  demonstrate  thai  by  the  20ch  week, 
many  of  the  neuronal  pathways  that 
sense  pain  have  already  started  to  de- 
velop.' he  said.  "By  the  24th  week, 
the  connections  of  the  cortex  and  the 
thalamus  arc  well  under  way.  .  .  . 
There  is  no  way  to  argue  widt  impunity 
that  pain  reception  is  not  possible." 

Michael  J.  Murray,  MD.  an  anesthe- 
sioiogisi  at  the  Mayo  Oinic  in  Roch- 
ester. Minn.,  and  piesidsni  Of  the  Min- 
neaou  Medical  Assn..  agrees. 

In  fact,  he  said,  physieians  doing  fe- 
tal suigery  inject  narcotic  fentaoyl  and 
muscle  relaxants  into  (he  utDbilical 
aetd  to  provide  pain  relief,  even  thou|)i 
the  mother  is  already  anesthetized, 
"because  what  they  get  from  the  mom 
Is  not  enough."  He  added  that  studies 
on  neonaiea  getting  surgery  right  after 
birth  indieaie  that  those  who  were  giv- 
ea  opioids  had  tmich  better  outcomca 
than  these  who  were  just  given  muscle 
relaxants. 

The  bottom  line  for  many  aoestheai- 
oiogtsia.  rcgaxdlass  of  their  pesitioo  on 
abernon:  Women  should  not  be  ooa- 
earned  about  questionable  claim* 
ihiowB  out  in  the  heat  of  the  debate. 

"Women  who  need  anesthesia  for 
emergency  surgery  during  pregnaocy 
or  who  request  analgesia  for  labor 
should  take  hean  that  both  Uiey  and 
their  babies  will  do  just  fine."  Dt. 
Bimfaach  said. 
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Mr.  Frank, 

Mr.  Frank.  Mr.  Chairman,  I  think  that  the  fact  that  you  felt  the 
need  to  call  this  hearing  underlines  the  severe  shortcomings  of  the 
procedures  which  have  been  governing  our  consideration  of  legisla- 
tion. I  agree  that  this  bill  has  been  very  inadequately  debated,  but 
that  was  the  decision  of  the  majority.  This  precedent-setting  bill, 
having  a  Federal  policy  dealing  with  some  aspects  of  abortion,  pre- 
empting what  has  always  been  a  State  matter,  whether  or  not  to 
regulate  this,  is  to  the  extent  that  the  Supreme  Court  allows  any- 
body to  regulate  it.  Federal,  State,  it  is  very  much  a  State  matter. 
There  is  an  effort  to  try  to  justify  this  intervention  into  State  deci- 
sionmaking in  the  bill,  which  I  will  return  to,  the  phrase,  "whoever 
in  or  effecting  interstate  or  foreign  commerce  performs  the  abor- 
tion." 

But  not  only  did  we  make  the  precedent-setting  decision  to  have 
a  national  statute  limiting  abortion  even  in  States  which  have  cho- 
sen not  to  limit,  but  we  did  it  with  no  amendments  allowed  on  the 
floor  of  the  House,  and  only  the  one  hour  of  debate. 

I  agree  that  this  is  a  very  important  subject.  It  should  get  more 
discussion,  but  it  shouldn't  get  it  in  a  hearing  room  with  just  a  few 
Members  present;  it  ought  to  be  a  debate  that  the  whole  House 
could  participate  in.  And  that's  why  I  continue  to  regret  very  much 
the  decision  of  the  maiority  to  bring  this  bill  to  the  floor  under  the 
most  restrictive  possible  rule,  a  rule  which  allowed  no  amendments 
whatsoever  and  which  allowed  only  an  hour's  debate,  as  I  remem- 
ber. Now,  yes,  it  is  true,  you  ^et  inadequate  debate  when  you  are 
this  restrictive,  and  now  we  will  be  dealing,  I  guess,  with  a  motion 
to  adopt  a  Senate  bill,  and  we  will  again  have  an  hour  debate.  And 
it's  a  procedure  which  will  make  amendment  virtually  impossible. 

If,  in  fact,  vou  are  as  committed,  as  you  say,  to  open  debate,  let's 
have  this  bill  on  the  floor  in  a  form  in  which  we  can  talk  about  it. 
But  to  bring  this  up  under  the  most  restrictive  possible  procedure, 
prohibiting  any  amendments  and  bringing  it  up  under  the  mini- 
mum amount  of  debate  that's  allowed — ^you  would  have  had  to 
amend  the  rules  of  the  House  to  give  it  any  less  debate.  You 
couldn't  do  that,  so  you  brought  it  up  with  the  minimum  amount 
of  debate.  Then  to  complain  about  the  need  to  have  a  hearing 
seems  to  me  inappropriate. 

And  I  am  particularly  struck  by  that  because  one  issue  that  will 
remain  unexplained  is  this  key  phrase  "whoever  in  or  effecting 
interstate  or  foreign  commerce  knowingly  performs  a  partial-birth 
abortion."  We  are  talking  here  about  a  criminal  statute.  It  has  al- 
ways been  an  essential  element  of  fairness  and  jurisprudence  that 
someone  facing  a  charge  under  a  criminal  statute  would  have  full 
notice  of  whether  his  or  her  behavior  was  criminal.  I  defy  anyone 
to  explain  to  me  how  a  doctor  or  a  woman  knows  that  he  or  she 
is  having  an  abortion  or  performing  an  abortion  that  effects  inter- 
state commerce.  I  suppose  the  easy  case  would  be  if  a  particular 
medical  facility  straddled  State  lines.  But,  for  the  rather  substan- 
tial majority  of  cases  where  we  do  not  have  medical  facilities  strad- 
dling State  lines,  what  does  this  mean?  It  obviously  doesn't  mean 
anything.  It's  not  a  serious  phrase. 

Let's  be  very  clear.  The  majority  wants  to  legislate  on  abortion. 
The  majority  is  a  little  bit  uncomfortable  with  this  because  it  keeps 
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talking  about  States'  rights.  Now  abortion  has  always  been  some- 
thing that  the  States  could  deal  with  if  they  want  to  within  the  Su- 
preme Court's  opinion.  They  could  certainly,  to  the  extent  that  any- 
body can  deal  with  this,  the  Supreme  Court  has  set  some  limits, 
but  to  the  extent  that  this  can  be  legislated  on,  the  State's  power 
is  the  same  as  the  Federal.  So  how  do  you  justify  a  Federal  statute 
that  seeks  to  make  something  illegal  that  States  have  decided  to 
allow  legal?  Well,  you  say  it  only  will  happen  if  it  effects  interstate 
commerce.  It's  obviously  a  make-weight,  a  throw-in.  And  it  is  one 
that,  I  think,  undermines  the  fairness  of  the  bill  even  under  its 
own  terms,  because,  how  do  you  know  whether  or  not  your  abortion 
is  in  interstate  commerce? 

In  the  Lopez  decision  involving  guns,  the  new  Supreme  Court 
majority  said,  "We're  going  to  take  a  very  tough  view  of  what's 
interstate  commerce."  The  fact  that  a  gun  may  nave  been  sold  in 
one  State  and  brought  into  another  did  not  appear  in  Lopez  to  jus- 
tify it  being  in  interstate  commerce. 

So  we  have  a  very  real  uncertainty  here,  and  to  pass  a  criminal 
statute  which  tells  people  that  you  will  go  to  prison  if  you  have  per- 
formed this  type  of  abortion  in  interstate  commerce,  when  no  one 
can  logically  tell  you  what  that  means,  and  then  to  have  it  debated 
in  sucn  a  restrictive  fashion  that  you  can't  possibly  atom-break 
that  on  the  floor  of  the  House  because  we  had  one  hour  before, 
we're  going  to  have  one  hour  now,  no  amendments  are  allowed,  we 
couldn  t  deal  with  this.  You  complicate  it. 

So,  I  agree,  this  is  something  where  there  is  going  to  be  some  un- 
certainty. This  is  something  about  which  there  will  be  confusion. 
But  that  is  a  self-inflicted  wound  by  the  majority  because  they 
brought  this  bill  up  in  the  most  restrictive  possible  form,  and  it  is 
because  of  that  that  many,  many  of  these  questions  will  be  unan- 
swered. 

Mr.  Canady.  Mr.  Hyde. 

Mr.  Hyde.  I  thank  the  chairman  for  yielding. 

One  of  my  big  objections  to  term  limits  is  it  would  not  permit 
people  to  be  around  here  who've  been  here  for  a  few  years  and  have 
some  experience.  Now  the  gentleman  complains  about  restricting — 
only  an  hour  debate  on  this  issue.  I  remember  when  we  debated 
a  constitutional  amendment,  called  the  equal  rights  amendment, 
under  suspension.  We  had  20  minutes  on  our  side  to  debate  that, 
and  we  had  to  divide  that  10  minutes  to  the  pro  side  and  10  min- 
utes to  the  con  side.  That  was  under  the  great,  late  Tip  O'Neill. 
Ten  minutes,  those  of  us  who  opposed  the  ERA  had  to  debate  it. 
So  this  is  nothing  new. 

As  far  as  abortion  being  federalized,  that  was  done  by  the  Su- 
preme Court.  And  those  people  who  think  abortion  is  a  grand  and 
great  idea  enjoy  its  being  federalized.  I  think  it  was  Saul  Bellow, 
I  hope  it  was  Saul  Bellow,  because  that's  who  I  think  it  was,  said, 
and  I'm  probably  mangling  his  quote,  but  it's  so  apropos  here 
today,  "A  great  deal  of  energy  can  be  expended  in  error  when  the 
need  for  illusion  is  great." 

It  seems  to  me,  this  debate,  attenuated  or  not,  lacks  a  certain 
candor.  Taking  a  baby  and  birthing  that  baby  almost  90  percent 
and  then  justifying,  defending  putting  the  scissors  in  her  neck  and 
sucking  out  her  brains  as  a  means  of  abortion  ought  to  be  beyond 
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the  pale  of  any  civilized  society.  But  it  isn't.  By  God,  you  won't  give 
an  inch  on  abortion,  the  sacred  right  of  abortion.  And  so,  you  deter- 
mine, I  guess,  that  that  little  almost-bom  baby  is  a  thing,  less  val- 
uable than  an  animal.  There  are  organizations  to  protect  animals, 
People  for  the  Ethical  Treatment  of  Animals,  not  the  ethical  treat- 
ment of  fetuses. 

So  we're  here  trying  to  illegalize,  illegitimate,  outlaw  a  method 
of  killing,  exterminating  an  unborn  child,  that  is  cruel.  It  certainly 
is  not  unusual  enough,  I'm  sorry  to  say.  But,  to  defend  this  is  to 
say  that  nothing  is  beyond  the  pale. 

I  thank  the  gentleman  for  Yielding. 

Mr.  Canady.  The  gentlelady  from  Colorado. 

Mrs.  ScHROEDER.  I  thank  the  chairman.  I  would  ask  unanimous 
consent  to  put  my  statement  in  the  record. 

I  would  also  ask  unanimous  consent  to  put  some  posters  up,  too, 
because  I  think  that  this  focuses  on  what  the  real  issues  should  be 
in  this  bill. 

I  join  the  gentleman  from  Massachusetts  in  saying  this  is  amaz- 
ing. We've  already  had  what  we  thought  was  a  mock  hearing,  in 
our  rapid,  fast-fire  movement  of  this  bill,  and  now  people  are  say- 
ing that  they  agree  so  much  with  the  Senate  that  they  are  not  even 
going  to  conference  it;  they're  going  to  bring  it  back. 

But  we're  having  a  hearing  today.  On  what?  What  is  the  point? 
In  the  interim,  we  re  going  to  take  up  the  assault  weapons  ban  re- 
peal tomorrow,  and  this  committee  doesn't  even  have  time  to  have 
a  hearing  on  that.  They're  just  going  to  bring  it  to  the  floor  and 
go  forward.  So  you  begin  to  wonder.  It  really  looks  like  this  is  a 
political  30-second  ad  generator  machine. 

Now,  as  I  look  at  where  we  are  today,  I  understand  the  concern 
of  the  anesthesiologists  who  are  worried  that  inadvertently  there 
was  a  message  to  women  that  could  have  gone  out  saying  that  they 
could  not  safely  carry  their  children  to  term  and  have  anesthesia. 
If  that's  the  inadvertent  message,  we  don't  want  that  message  to 
go  out,  and  certainly  that  is  not  the  point  of  what  we're  trying  to 
do  here. 

But  if  you  wanted  to  have  a  legitimate  hearing  on  this  bill  and 
where  it  is,  I  think  that  you  would  have  to  look  at.  No.  1,  the  Ohio 
court  decision,  a  100-page  decision,  holding  a  bill  very  similar  to 
this  that  was  passed  in  Ohio  to  be  unconstitutional,  and,  No.  2,  the 
letter  from  the  President  to  Chairman  Hyde  stating  that  he  would 
veto  this  bill  because  it  does  not  have  a  true  exception  for  the  life 
and  health  of  the  mother. 

Mr.  Chairman,  I  would  ask  unanimous  consent  to  put  Lhat  court 
decision  and  the  letter  to  Chairman  Hyde  in  the  record  at  this 
point. 

Mr.  Canady.  Without  objection. 

[The  information  follows:! 
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IN  THE  UNITED  STATES  DISTRICT  COURT 
FOR  THE  SOUTHERN  DISTRICT  OF  OHIO 


WESTERN  DIVISION  c^ T^C  13 


CM  U'- 


WOMEN'S  MEDICAL  PROFESSIONAL 
CORP . 

and 

MARTIN  HASKELL,  N.D., 

Plaintiffs, 

vs. 

GEORGE  VOINOVICH,  GOVERNOR, 
STATE  OF  OHIO 

and 

BETTY  MONTGOMERY,  ATTORNEY 
GENERAL,  STATE  OF  OHIO 

and 

MATTHIAS  HECK,  JR., 
PROSECUTING  ATTORNEY, 
MONTGOMERY  COUNTY,  OHIO, 

Def andants . 
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Case  No.  C-3-95-414 
JUDGE  WALTER  HERBERT  RICE 


DECISION  AND  QITRY  GRANTING  PLAINTIFFS'  MOTION  FOR  A 
PRELIMINARY  INJUNCTION  (DOC.  #2);  DEFENDANTS, 
EMPLOYEES,  AGENTS,  SERVANTS  PRELIMINARILY  ENJOINED 
FROM  QfFORCIMG  ANY  PROVISION  OP  HOUSE  BILL  13  5, 
PENDING  A  FINAL  DECISION  ON  THE  MERITS;  CONFERENCE 
CALL  SET  TO  DETERMINE  FURTHER  PROCEDURES  TO  BE 
FOLLOWED  IN  THIS  LITIGATION 


Never,  since  the  final  shot  of  the  Civil  War,  over  a 

century  and  a  quarter  ago,  has  Aaerican  society  been  faced 

with  an  issue  so  polarizing  and,  at  the  saae  tiae,  so  totally 

incapable  of  either  rational  discussion  or  comproaise,  as  is 
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the  ongoing  controversy,  of  which  this  case  is  but  the  latest 
chapter,  over  the  legality  of  attempts  by  the  State  to 
regulate  abortion — the  act  of  voluntarily  terminating  a 
pregnancy,  prior  to  full  term.^ 


According  to  th«  Suprana  Court's  opinion  in  Hot   v.  Wade.  410  O.S.  113 
(1973),  until  th«  laat  hAlt   of  th«  nioatacnth  cantury,  aoac  stataa  uaad 
tha  tnqliah  coaaon-law  approach  to  abortion,  whicb  only  crijni.nalxzad 
abortion  aftar  tha  fatua  'quickanad,*  or  aovad  ifl  utaro.  which  typically 
occurrad  during  tha  aiztaanth  to  aightaanth  waaka  of  pragoancy.   Id.  at 
132,  138.   In  tha  lattar  half  of  tha  ninataanth  cantury,  a  numbar  of 
atataa  anactad  atatutaa  which  crieinalisad  abortion,  at  any  atage  of 
pregnancy.  IjXm.   «C  139.   By  tha  and  of  tha  19S0a,  aoat  atataa  bannad  all 
abortiona  axcapt  thoaa  nacaaaary  to  praaarva  tha  lifa  or  haalth  of  the 
•othar.   Id. 

In  Roa.  tha  Supraota  Court  hald  that  a  pregnant  wcoian  haa  a 
conatitutional  right  to  privacy,  under  tha  Qua  Procaaa  Clauaa  of  tha 
Pourtaanth  JUaandaant  to  ttaa  Onitad  Stataa  Conatitution,  which  pravants 
atataa  froa  proacribing  abortion  bafora  Tiability.   410  O.S.  at  147-65. 
£St  alao  aatabliahad  a  triaaatar  friaaoorki  during  tha  firat  tristaatac, 
tha  Stata  could  not  intarfara  with  tha  woaan'a  daciaion  to  hava  an 
abortion;  during  tha  aacood  triaaatar  and  until  viability ,  tha  Stata  could 
ragulata  abortion  in  waya  that  wara  raaaonably  ralatad  to  tha  aothar'a 
haalth;  aftar  Tiability,  tha  Stata  could  proacriba  abortion,  axcapt  whara 
neeeaaary  to  preaarv*  tba  lifa  or  health  of  tha  aothar.   Id.  at  163-65. 

In  Plannad  Parenthood  t.  Caaev.  113  S.Ct.  3791  <1992),  tba  Supraaa 
Ce«u-t  reeffiraad  Sga'a  'eentral  holding*  that,  prior  to  Tiability,  tha 
Stata  could  not  prohibit  any  woman  froa  obtaining  an  abortion, . bacauaa  of 
the  woaan'a  liberty  interest  a«  protected  by  the  Pourtaanth  AaandaMnt  to 
the  United  Statea  Conatitution.   In  contrast  to  Roe,  howavar,  tha  Court 
placed  a  graatar  aophaaia  on  tha  State' a  intareat  in  potential  lifa 
throughout  pregnancy.   Accordingly,  the  Court  diacardad  tha  triaaatar 
fraaat#ork  in  Roe,  and  allowed  tha  Stata  to  ragulata  pra-viability 
abortions  aa  long  aa  tba  regulation  did  not  iapoae  an  'undue  burden* :  that 
ia,  as  long  as  tha  rsgulation  had  neither  'the  purpoae  or  affect  of 
placing  a  aubatantial  obstacle  in  the  path  of  a  traaan  aaeking  an  abortion 
of  a  nonTiabla  fetua.*   Id.  at  3S30-21. 

In  the  few  yeera  since  caaev  was  decided,  aeTeral  atatea  haTs 
anaeted  regulatieos  oe  pre-riability  abortieos,  and  the  constitutionality 
of  aoaa  theae  regulatioes  haa  bean  challenged.   See,  e.c. .  Planned 
Parenthood  t.  Miller.  63  r.3d  1453  (Sth  Cir.  199S)  (striking  down  parental 
notificatioa  prorisloea,  criminal  proTiaiona,  and  ciTil  penalty 
proviaieea;  upheXdlag  aandatory  information  requiraaanta) ;  Jane  L.  t. 
Baneerter.  61  P. 3d  1493  (10th  Cir.  1995)  (atriklng  down  ban  on  abortiona 
after  30  wea>a,  fetal  eicperimantation  ban,  and  choice  of  method 
requiremaet;  aplMldijig  medical  aairgency  exception);  Paroo  Woman's  Haalth 
Pro.  T.  Sehafer.  It  P. 3d  S36  (8th  Cir.  1994)  (upholding  aandatory 
iaformatloa  requirameat,  34-hour  waiting  period,  and  medical  emergency 
deflnitioe);  Baraaa  t.  Miaaiaaiooi.  993  P. 3d  1335  (Sth  Cir.)  (upholding 
parental  eonaent  requirement  and  judicial  bypaaa  machaniaa) ,  cert,  denied. 
114  S.Ct.  468  (1993);  Karrtea  t.  Hoera.  970  P. 3d  13  (Sth  Cir.)  (upholding 
informational  requirement  and  34-hour  waiting  period) ,  cart,  denied.  113 
S.Ct.  656  (1993);  ntah  Momen'a  Clinic.  Inc.  t.  LeaTJtt.  844  P.  Sl»pp.  1483 
(D.  Otah  1994)  (upholding  34-hour  waiting  period  and  medical  emergency 
exception);  Planned  Parenthood  t.  Weelv.  804  P.  Supp.  1210  (D.  Arix.  1992) 
(atriklng  do%m  medical  emergency  definition,  and  definition  of  medical 
procedurea  with  reapact  to  an  abortion). 
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Ov«r  the  course  of  six  days  of  hearings,  this  coiirt  has 
heard  testiaony  froa  a  number  of  aedical  practitioners,  each 
expert  in  the  field  in  which  he  or  she  testified.   This  Court 
believes  that,  regardless  of  the  personal  opinions  of  these 
professionals,  %rhether  pro-choice  or  pro-life,  each  testified, 
not  in  accordance  vith  those  personal  opinions,  but  rather  on 
the  basis  of  his  or  her  sedical  opinion.   So,  too,  has  this 
Court  endeavored  to  put  aside  its  personal  opinion  on  the 
issues  herein,  in  order  to  render  an  opinion  which  it  believes 
is  mandated  by  the  present  state  of  the  lav. 

This  case  presents  a  challenge  to  the  constitutionality 
of  House  Bill  135,  which  was  enacted  by  the  Ohio  General 
Asseably  on  August  16,  1995,  and  was  to  have  become  effective 
on  November  14,  1995.  After  hearing  two  days  of  testisony, 
this  Cotirt  granted  a  ten-day  Tea|>orary  Restraining  Order  on 
November  13,  1995,  which  was  extended  for  an  additional  ten 
days,  and  was  set  to  expire  today,  on  December  13,  1995. 
Following  four  additional  days  of  testimony,  the  Court  now 
issues  a  preliminary  Injunction  %fhich  enjoins  enforcement  of 
the  three  major  portions  of  the  Act:  the  ban  on  the  use  of  the 
Dilation  and  Extraction  ("D4X")  abortion  procedure;  the  ban  on 
the  psrformance  of  post-viability  abortions,  and  the  viability 
testing  requirement.   During  the  effective  period  of  this 
preliminary  injunction,  no  part  of  House  Bill  135  may  be 
enforced,  as  there  is  no  part  tihich  appears  to  be  either 
constitutional,  or  severable,  from  the  remainder  of  the  Act. 


-  3  - 
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Ihia  Act  er««t»s  two  ■•parata  bans,   and  a  separate 
raqulrsasnt  with  regard  to  post-viability  abortions,     pjrat. 
ths  Act  bans  tha  us«  of  tha  Dilation  and  Xxtraetien    (*DfcX«) 
proottdur^^   in  all  abortions,    including  thoss  parSomad  baforc 
viability.     o.R.C.   S  2919. 1S{B).     Physicians  who  ara 
criminally  pros«nitad  or  s\i«d  civilly  tor  violating  this  ban 
■ay  asMTt,  as  an  afflrmativa  AaCansa,   that  all  othar 
avsilabla  abortion  procaduras  would  posa  a  graatar  rialc  to  the 
haaltb  of  ths  pragnant  veaan.     $  2919. 1S(C);   s  2307.51(C). 
aassoA,  tha  Act  bans  all  post-viability  abortions,  axoapt 
vhara  naoassary  to  pravant  tba  pragnant  voaan's  daath,   or  to 
avoid  a  sarious  risk  ot  substantial  and  irravarsibla 
iapairaant  to  a  aajor  bodily  function.'     s  2919.17(A).     For 
purposss  ot  tha  post-viability  ban  only,  any  unborn  ohild  of 
•t  laast  24  v««lcs  is  porasuaad  to  b«  viabla.^     $  2919.17(C). 
JhisA,  tha  Act  also  iaposas  a  viability  tasting  raquiraaent 
bafora  an  abortion  aay  ba  parforaad  aftar  tha  22nd  waaX  of 
pragnancy.      f  2919.lt.     Cnlass  a  aadical  aaargancy  axists,   any 
physician  intanding  to  parform  a  post-viability  abortion  sust 


Tka  aaz  yrooaSma  la  dsflaad  us 

tte  tatalaatloa  of  a  hoHBa  pra^Baaey  bjr  furpa*«ly  Lasarclaa  « 
—a »!>■  a»Ti««  iafc:»  tto  •taill  ot  *  t«tu«  ««  r— noa  xh*  tairaia. 
*»tH»iaa  and  «arCra«tieM  prowihira'  aoaa  not  laeloa*  vlUwr 
tka  Kiciiaa  ouratu^*  proe«d«r«  ci  *b«txiea  or  th*  aueiXoe 
••pirAtiaa  pcocadura  of  4be«xiaa. 

O.K.C.  f  2flt.lS(A). 

3 

Tba  dafc«»»t nation  that  •  pe«c-vi«aillty  atoecxien  !•  noeo***ry  aust  ba 
aate  la  90od  Calth,  aaa  ia  tha  oaareiaa  ot   caaaoaatola  aadleal  Juagaont. 
O.a.C.  t  3919.17(A). 

Tha  9a*««tloaal  ogm   ia  oaievlatad  Croa  eb«  fixat  aay  of  tba  i*at 
■aaatrual  pariad  of  tha  prafnant  iiiTin.  t   2f  19. 16(1). 
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B«et  savaral   requirencnts . *     The  Act  creates  civil   and 
criainal    liability   for  violations  of   the  DtX  ban  or  the  post- 
viability  ban,    and  criminal   liability  for  violations   of   the 
viability  testing  reguireaent.^ 

Plaintiff  Women's  Hedical  Professional   Corporation 
("WMPC")    operates  clinics  and  provides  abortion  services   in 
Montgomery,    Hamilton,    and  Summit  Counties    (Doc.    fl,    %5) . 
Plaintiff  Haskell,    a  doctor  affiliated  with  Plaintiff  WKPC, 
formerly  performed  abortions  after  the  24th  week,    but  no 
longer  does   so;   he  uses  the  D&X  procedure   for  abortions  during 
the  21st  to  24th  week  of  gestation    fid. .    \6) .      On  October   27, 
1995,    Plaintiffs   filed  this  suit   for  declaratory  and 
injunctive,  relief   from  all  provisions  of  the  Act,    on  their  own 
behalf  and  on  behalf  of  their  patients.      Plaintiffs  allege 
that  this  Act  imposes  an  undue  burden  on  the  rights  of  their 
patients  to  choose  an  abortion,    and,    further,    that  the  Act's 

Tha   following  rsqulraaanta  apply  to  poat-rlablllty  aborclona:    (1)   the 
phyaician  euat  cartify  tha  nacaaalty  of  tha  alxjrtion   in  writing,    (2)    a 
aacond  phyaician  auat  cartify  tha  oacaaaity  of  tha  abortion  in  writing, 
aftar  rariawing  tha  patient 'a  aadical   racorda  and  taata,    (3)   tha  abortion 
Buat  ba  parfOEsad   in  a  haalth  car*   facility  which  haa  accaaa  to  naonatal 
aarricaa   for  praaatura   infanta,    <4)   the  phyaician  auat  ehooaa  tha  abortion 
•athod  which  preridaa   tha   baat   opportunity   for   tha   fatua   to   auz-riTa, 
unlaaa   it  would  poaa  a  aignificantly  graater  riak  of  daath  to  tha  pregnant 
"■'■■II,   or  a  aarioaa  riak  of  aubatantial   and  irravaraibla   iapairaant  to  a 
■ajor  bodily  fonctioo,    and    (S)    a   a*cood  phyaician  auat  ba  praaant   at  tha 
abortiae  to  cara   for  the  onbom  ht—in.      O.K.C.    S  2919.17(B)(1).      Thaaa 
conditiooa   naad  not  ba  coapliad  with   if   tha  phyaician  datarainaa,    in  good 
faith  aad  la  the  esarciaa  of   raaaooabla  aadical  Judgaant,    that  a  aadical 
aaargaoey  exlata  and  pravanta   coaplianca.      S  2919.17(B)(2). 

6 

Violation  of  tha  Tlability  taating  raquir— ant  ia  a  fourth  dagraa 
aiadaaaanor.   O.R.C.  S  2919.18(8).   Violation  of  aithar  tha  O&Z  ban  or  tha 
poat-viability  baa  la  a  fourth  dagraa  falooy.   S  2919.15(D),  S  2919.17(D). 
A  patiant  upon  whoa  ona  of  thaaa  procaduraa  ia  parfoiaail  or  actaaptad  to 
ba  parforaad  ia  not  criainAlly  liable.   S  2919. 1S(B),  S  2919.17(B).   Bh« 
aay,  howavar,  aua  within  ona  yaax  of  tha  procadura  or  attaaptad  procedure 
for  coapanaatory,  punitiva,  and  asaaplary  daaagaa,  aa  wall  aa  for  coata 
and  attoraaya  faaa.   $  2307.51(8),  S  2307.52(B).   DarivatiTa  clalaa  for 
raliaf  aay  alao  ba  brought.   S  2305.11(0) (3)«(7) . 
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provisions  are  unconstitutionally  vague  and  fail  to  give 
physicians  fair  warning  as  to  what  actions  will  incur  crininal 
and  civil  liability.   Accordingly,  they  seek  to  enjoin  the  Act 
as  a  vio-lation  of  Plaintiffs'  rights  to  privacy,  liberty,  and 
du«  process,  as  guaranteed  by  the  Fourteenth  Aaendaent  to  the 
United  States  Constitution. 


I.  Jurisdiction.  Ripeness.  Standing.  Preliminary  Injunction 
Standard 

Before  addressing  the  aerits  of  Plaintiffs'  request  for  a 
praliainary  injunction,  this  Court  nust  address  three  issues 
relating  to  its  jurisdiction  over  this  action.   First,  because 
this  case  involves  a  challenge  to  the  constitutionality  of  a 
state  statute  under  the  United  States  Constitution,  federal 
question  jurisdiction  is  proper  under  28  U.S.C.  S  1331. 
Second .  even  though  Plaintiff  Haskell  has  not  yet  been 
prosecuted  for  violating  the  Act,  this  case  is  ripe  for 
decision  because  a  doctor  facing  criainal  penalties  for 
perforaing  abortions  aay  sue  for  pre-enforceaent  review  of  the 
relevant  statute.   Doe  v.  Bolton.  410  U.S.  179,  188  (1973). 

Third.  Plaintiff  Haskell  has  the  necessary  standing  to 
raise  both  his  ovn  rights  and  the  rights  of  his  patients. 
Because  Plaintiff  Haskell  has  asserted  that  he  intends  to 
continue  performing  the  D4X  procedure  after  this  law  takes 
effect,  he  is  at  direct  risk  of  prosecution,  and  has  standing 
to  seek  pre-enforceaent  review  of  this  statute.   Qss,  410  U.S. 
at  188.  Given  the  close  relationship  between  Plaintiff 
Haskell  and  his  patients,  and  given  the  obstacles  which 
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prevent  pregnant  women  from  challenging  this  statute, 
including  a  desire  for  privacy  and  the  isBinent  nootness  of 
their  claias,  he  say  also  assert  third-party  standing  and 
raise  the  rights  of  his  patients.   Singleton  v.  Wulff.  428 
U.S.  106  (1976)  (plurality  opinion)  (allowing  two  doctors  to 
sue  for  declaratory  and  injunctive  relief  fron  state  statute 
taking  away  Medicaid  funding  for  abortions) ,  cited  with 
approval  in  Planned  Parenthood  Ass'n  v.  Cincinnati.  822  F.2d 
1390,  1396  (6th  Cir.  1987) .   It  is  also  noteworthy  that  in 
Planned  Parenthood  v.  Casev.  112  S.Ct.  2791  (1992),  an  action 
for  declaratory  and  injunctive  relief  from  a  state  statute 
restricting  the  right  to  abortion  was  brought  by  similar 
plaintifla:  abortion  clinics  and  a  doctor.   Based  on  the 
foregoing  authority.  Plaintiff  Haslcell  has  standing  to  bring 
this  action,  and  to  assert  both  his  own  rights  and  the  rights 
of  his  patients.   Although  Defendants  have  argued  that  the 
Plaintiff  must  show  that  a  particular  woman  will  be  impacted 
by  the  Act  in  order  to  have  standing  to  raise  her  rights,  this 
Court  agrees  with  Plaintiff  Haskell's  argument  that  such  a 
showing  is  unnecessary.   It  is  sufficient  that  Plaintiff 
Haskell  has  alleged  that  he  regularly  has  patients  upon  whom 
he  performa  the  procedure,  and  that  he  will  have  such  in  the 
future.' 


la  •dditioa,  this  Court  notes  that  om  such  patient,  Jane  Dee  Nuaber  2, 
tastifi«d  La  tJiis  bearlnq  after  her  abortion  %ms  perforaed  by  Dr.  Haakell 
oa  Novaabar  30,  1995— two  w*«ka  «ff r  tha  Act  waa  to  hava  takan  affaet. 
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Plaintiff  Haskell  also  has  standing  to  challenge  the 
provisions  of  the  Act  which  ban  post-viability  abortions, 
codified  at  O.R.C.  S  2919.17,  and  the  viability  testing 
requireaent  in  O.R.C.  $.  2919.18.   Defendants  have  argued  that 
he  lac)cs  standing  to  challenge  these  provisions,  because  he 
only  performs  the  O&X  procedure  up  through  the  24th  weeX  of 
pregnancy  (Defendant's  Memorandua  in  Opposition,  Doc.  /ll, 
p. 27,  34).   The  ban  on  post-viability  abortions,  however, 
iaposes  a  rebuttable  presumption  of  viability  at  24  weeks, 
O.R.C.  S  2919.17(C),  which  will  apply  to  Plaintiff  Haskell. 
Zf,  in  certain  cases,  he  is  unable  to  rebut  the  presumption  of 
viability,  the  remaining  provisions  relating  to  the  ban  on 
post-viability  abortions  will  also  apply  to  him.   In  addition. 
Plaintiff  Haskell  will  have  to  satisfy  the  viability  testing 
requirement  for  any  patients  he  treats  who  are  in  or  beyond 
their  twenty-second  week  of  pregnancy.   Therefore,  Plaintiff 
Haskell  also  has  standing  to  challenge  these  provisions  of 
House  Bill  135. 

Plaintiff  HMPC  sues  on  behalf  of  its  physicians  who  are 
employed  at  its  various  affiliated  locations,  and  on  behalf  of 
women  who  receive  medical  services,  including  abortions,  at 
these  locations.   Itxis  Court  does  not  now  reach  the  issue  of 
whether  Plaintiff  WIPC  has  standing  to  bring  this  action,  due 
to  an  inadequately  developed  factual  record."  This  issue  need 


*  Por  •xampl*.  although  PlainCLff  lOIPC  haa  MMrtad  that  It  haa  atanainf 
b*cauM  It  will  incur  elTll  llabllltr  oader  the  Act,  thla  Court  doaa  not 
noM  hav*  facta  aufflclent  to  cooelode  that  Plaintiff  WMPC  may  bo  clrilly 
1 labia. 
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not  b«  r«ach*d  at  this  tine,    b«causc  Plaintiff  Haskell's 
standing   is  sufficient  to  allow  this  action  to  go   forward. 
Accordingly,    the  remainder  of   this  opinion  will  use 
Tlaintirf "    in  the  singular,    in  reference  to  Plaintiff 
Haskell.      This  Court  now  turns  to  the  merits   of  Plaintiff's 
Motion   for  a   Preliminary   Injunction. 

When  considering  whether  a  preliminary   injunction   is 
proper,    this  Court  must  consider  four  factors:    (1)    the 
substantial   likelihood  of   the  Plaintiff's   success   on  the 
merits;    (2)    whether  the   injunction  will  save  the  Plaintiff's 
patients  from  irreparable   injury;    (3)   whether  the   injunction 
would  harm  others;'  and    (4)    whether  the  public   interest  would 
be  served  by   issuance  of   the   injunction.      International 
Longshoremen's  Ass'n  v.    Norfolk  Southern  Corp..    927    F.2d  900, 
903    (6th  Cir.    1991),    cert,    denied.    112   S.Ct.    63    (citing  In  re 
DeLorean  Motor  Co. .    755   F.2d  1223,    1228    (6th  Cir.    1985)). 
This  Court  need  not  conclude  that  all  four  factors  support  its 
decision.      Chrvsler  Com,    v.    Franklin  Mint  Corp..    1994   O.S. 
App.    LEXIS  18389,    at  •4    (6th  Cir.    1994).      Rather  than  being 
"rigid  and  unbending  requirements"  that  must  be  satisfied, 
these  factors  are  intended  to  guide  this  Court's  discretion  in 
balancing  the  equities.      In  re   Eaale-Plcher   Industries.    Inc.. 
963  P. 2d  855,    859    (6th  Cir.    1992).      For  exaiqile,   the  degree  of 
likelihood  of  succ«ss  which  is  required  to  issue  a  preliminary 


This  third  pran9  la  alao  conatrued  aa  a   •balancing  of  aquitiaa*;   to  wit, 
whether  tho  hare  which  would  bo  auf forod  by  Uio  Plaintiff   If  the 
Injunction  war*  not  granted,    outwolgha  the  hare  %>hlch  would  bo  auffarod  by 
tha  Dofandant   If   tha   Injunction  wara  to  bo  grantod. 


A0  72A 
(Am  SttZ) 


32 


injunction  may  vary  according  to  th«  strength  of  the  other 
factors.   In  re  DeLorean  Motor  Co..  755  F.2d  at  1229.    This 
Court  Bust  make  specific  findings  as  to  each  of  these  factors, 
unless  fever  are  dispositive  of  the  issue.   International 
Longshoreman ' a  Asa'n.  927  P. 2d  at  903. 

II.  Plaintiff's  Substantial  LDcelihood  of  Success  on  the 
Merita 

Plaintiff  has  asserted  a  number  of  arguaents  attacking 

the  constitutionality  of  the  D&X  ban,  the  post-viability  ban, 

and  the  viability  testing  requirement.   Many  of  these 

arguments  can  be  divided  into  two  categories:  first,  those 

that  assert  that  the  Act  either  imposes  an  ui-idue  burden  on  a 

woman's  right  to  an  abortion,  or  jeopardizes  the  pregnant 

woman's  health,  and  is  thus  unconstitutional  under  Casev ; 

■•acond,  those  that  assert  that  the  Act  is  unconstitutionally 

vague.   Before  addressing  these  arguments,  this  Court  will 

briefly  set  forth  the  relevant  law  to  be  applied  to  each  of 

these  categories.   This  Court  will  then  consider  each  of  the 

three  challeitged  statutory  provisions  in  turn. 

A.  standards  for  Challenaino  Abortion  Regulations 

1.  The  Substantive  Law 

In  Planned  Parenthood  v.  Casev.  a  plurality  of  the 
Supreme  Court  held  that  viability  marks  the  point  at  %rtiich  the 
State's  interest  in  protecting  the  potential  life  of  the  fetus 
outweighs  the  pregnant  woman's  liberty  interest  in  having  an 
abortion,  subject  only  to  a  medical  determination  that  her  o%m 


-  10  - 


A0  72A 
((tov  8«a 


33 


lif«  or  hMlth  1»  at  risk.   112  s.Ct.  at  2816-17,  2819-2821. 
Befora  viability,  statas  say  not  enact  regulations  which  have 
"the  purpose  or  effect  of  placing  a  substantial  obstacle  in 
the  path  of  a  woman  seeking  an  abortion...."   112  S.Ct.  at 

2820.  Such  regulations  constitute  an  "undue  burden"  on  a 
pregnant  woman's  right  to  have  an  abortion,  and  are  an 
unconstitutional  violation  of  her  liberty  interest,  as 
guaranteed  by  the  Fourteenth  Aaendment  to  the  United  States 
Constitution.   Id.  at  2819.   After  viability,  however,  the 
State  nay  regulate  and  proscribe  abortions  "except  where  it  is 
necessary,  in  appropriate  medical  judgment,  for  the 
preservation  of  the  life  or  health  of  the  mother."   Id.  at 

2821.  Therefore,  whereas  regulations  which  affect  pre- 
viability  abortions  are  subject  to  an  undue  burden  analysis, 
regulations  which  apply  only  to  post-viability  ztbortions  are 
presumptively  valid,  unless  they  have  an  adverse  impact  on  the 
life  or  health  of  the  pregnant  woman. 

It  has  been  suggested  that  "strict  scrutiny"  should  be 
applied  to  the  medical  necessity  exception  to  the  ban  on  post- 
viability  abortions,  codified  at  O.R.C.  S  2919.17(A) (1) .^°  In 
the  opinion  of  this  Court,  a  strict  scrutiny  approach  would  be 
improp«r  in  this  specific  situation,  because  it  might  allow  a 
state,  in  some  circumstances,  to  proscribe  a  post-viability 
abortion  even  where  such  an  abortion  is  necessary  to  preserve 


'■^   Quite  obviously,  aueh  a  Iwrml   of  •eruClny  cannot  bo  appllod  to  tho  ban 
Itaolf,  for  Caaav  Inatructa  ua  that  a  atata  eay  ban  abortiona  aftar 
viability,  unlaas  an  abortion  ia  noeoaaary,  in  tbo  appropriaca  Bodical 
jud^aant,  to  praaarva  tha  Ufa  or  health  of  the  aotbor. 
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th«  llf*  or  health  of  the  Bother.   For  exaaple,  in  a  situation 
where  the  Bother  is  terminally  ill,  and  is  only  expected  to 
live  for  a  »«xtB<i»  of  six  aonths  following  the  post-viability 
abortion-  that  saves  her  life,  a  state  night  atteapt  to  argue 
that  its  interest  in  the  fetus *s  life  was  actually  more 
conpelling  than  the  Bother's  co^elling  interest  in  her  own 
life,  and  that  this  interest  should  allow  it  to  forbid  an 
abortion  in  that  circuastance. 

This  would  force  courts  to  decide  when,  and  under  what 
circumstances,  an  unborn  diild's  life  becoBes  sore  important, 
and  Bore  worthy  of  protection,  than  the  life  of  its  Bother.  In 
the  opinion  of  this  Court,  this  inquiry  is  beyond  the  reala  of 
legal  jurisprudence,  and  Bust  be  left  to  the  discretion  of  the 
individuals  involved.  Neither  the  legislature,  nor  the 
courts,  has  either  the  legal  or  the  Boral  authority  to  balance 
the  interests  and  the  lives  involved,  and  to  sake  this 
decision. 

Therefore,  this  Court  holds  that  although  a  state  may  ban 
Bost  abortions  subsequent  to  viability,  it  Bay  not  take  away  a 
pregnant  voaan's  right,  as  recognized  in  £AafiX>  ^o  bave  a 
post-viability  abortion  which  is  necessary  to  preserve  her 
life  or  bealth.  A  strict  scrutiny  analysis  could  have  the 
effect  of  narroving  this  exception,  and  should  not  be  applied. 
Instead,  any  regulation  whidi  iapinges  upon  or  narrows  this 
exception,  aust  be  declared  to  be  unconstitutional. 
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2.    Standard    for   Revievina   Facial   Chiillenaes   to   Abortion 


Tb«r<i   is   aoae  dispute  as   to  the  proper  showing  which 
Plaintiff  Bust  sake   In  order  to  succeed   in  bringing  this 
facial  challenge.  Before  the  Supreae  Court's  decision   in 

SiSSlLr    *  plaintiff   bringing  a   facial  challenge  to  a   statute 
iaposlng  restrictions  on  abortion   faced  the  difficult   burden 
of  establishing  "that  no  set  of  circuastances  exists   under 
which  the  Act  would  be  valid.-     Onlted   states  v.    Salerno.    481 
O.S.    739,    745    (1987),    followed   fey  Rust   v.    Sullivan.    500   0.S. 
173,    183    (1991)    (applying  Salerno  to  facial  challenge  to 
regulations  prohibiting  facilities  which  receive   federal   funds 
froa  counseling,   referring,    or  advocating  abortion  as  a  aethod 
of  f aaily  planning) ;   Ohio  v.    Alcron  Center   for  Reproductive 
flaalill,    497   O.S.    502,    514    (199O)     (aPDlvino  Salerno  to   facial 
challenge  to  judicial  bypass  procedure  for  ainors  see)cing 
abortions) ;   £i£fid  in  Webster  v.    Reproductive  Health   Services. 
492  O.S.    490,    524    (O'Connor,   J.,    concurring)    (applying  Salerno 
to  facial  challenge  to  state  law  prohibiting  use  of  public 


The  difference  btrtween  ehall«n9la9  «  atatute  *oa  It*   face,*   as   in  this 
case,    or  in  challeoqlng   it   *aa  applied,*  ««aa  reeeacly  explained  by  Jua«ic« 
seallai 

atatetea  are  ordinarily  challaa^ed   ...    'aa  applied* — that   la, 
tke  plalaClff  coatands   chat   applieatloa  of  ttaa  atatuta   in  tba 
pertlcalar  contert   in  which  ha  haa   ac«ed,   or  la  which  be 
peepeeee  to  act,   would  be  unconatitutlonal.     Tha  practical 
eCfeet  of  holding  a   atatuta  unconatitutlonal   *aa  applied*    la 
to  prevent  Ifca  future  appllcatloe  in  a  aisLllar  eootert,   but 
naSi  te  render  it  utterly   inoparatlve.      To  achlere  tha   latter 
reault,   the  plaintiff  auat  aucceed  la  challeoQlng  the  statute 
*ae  Its   face.* 

Ada  T.   Ona«  Soetet-r  of  Obatatrleiana   S  CvneeeloQiata.    113   S.Ct.    633    (1943) 
(Scalia,   J.,   dlaaentinq   froa  denial   of  cart. 1.      In  tbe  inatant  caaa. 
Plaintiff  Baskell  seeks  to  hare  tha  entirety  of  Bouse  BUI   13S  declared 
unconstitutional,    and  not  only  aa   it  applies  to  hla  particular   situation. 
Thua,    ha  la  bringing  a  facial  challango  to  the  atatute. 
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facilltlss  to  perform  abortions  except  vbere  necessary  to  save 
the  Bother's  life),   in  Casev.  however,  the  plurality  employed 
a  Bore  relaxed  standard  in  striking  do%ai  the  Pennsylvania 
spousal  notification  provision:  the  lav  was  held  to  be  invalid 
because  "in  a  large  fraction  of  the  cases  in  which  [it]  is 
relevant,  it  will  operate  as  a  substantial  obstacle  to  a 
woman's  choice  to  undergo  an  abortion."   112  S.Ct.  at  3830. 
Moreover,  when  examining  the  informed  consent  provision,  the 
plurality  specifically  examined  the  record,  and  the  facts 
contained  therein,  which  related  to  the  application  of  the 
challenged  provision  to  specific  persons  and  in  specific 
circumstances.   Id.  at  2825-31.   This  appeared  to  signal  a  new 
approach  to  evaluating  facial  challenges  to  pre-viability 
abortion  regulations. 

Since  Casev.  a  split  has  developed  among  the  Circuits  as 
to  whether  the  ffniiBY  approach  has  replaced  the  Salerno 
standard.  The  Third  and  Eighth  Circuits,  joined  by  district 
courts  in  the  Seventh  (Indiana)  and  Tenth  Circuits  (Otah) , 
have  concluded  that  Casey  did  replace  Salerno.   Planned 
Parenthood.  Sioux  Falls  Clinic  v.  Miller.  63  F.3d  1452,  1458 
(8th  Cir.  1995)  ("ve  choose  to  follow  what  the  Supreme  Court 
actually  did  ...  and  apply  the  undue  burden  test");  Casev  v. 
Planned  Parenthood.  14  r.3d  •4«,  863  n.21  (3rd  Cir.  1994) 
("the  Court  has...  set  a  new  standard  for  facial  challenges  to 
pre-viability  abortion  laws");  x  Woman's  Qioiee-East  Side 
Woeen'e  Clinic  v.  Newman.  Cause  Mo.  IP  95-1148-C  H/C,  at  19-20 
(S.D.  Ind.  1995)  (memorandum  opinion  on  motion  for  preliminary 
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injunction)  {"this  court  believes  that  Casey  effectively 
displaced  Salerno's  application  to  abortion  laws");  Utah 
Women's  Clinic  v.  Leavitt.  844  F.  Supp.  1482,  1489  (D.  Utah 
1994)  ("to  bring  a  facial  challenge  in  good  faith,  one  must 
reasonably  believe  that  the  statute  is  incapable  of  being 
applied  constitutionally  in  a  large  fraction  of  the  cases  in 
which  it  is  relevant.").   The  Fifth  Circuit  has  disagreed,  and 
continues  to  apply  the  Salerno  standard  when  evaluating 
restrictions  on  abortion.   Barnes  v.  Moore.  970  F.2d  12,  14 
n.2  (5th  Cir.  1992)  ("we  do  not  interpret  Casev  as  having 
overruled,  su^  silentio.  longstanding  Suprese  Court  precedent 
governing  challenges  to  the  facial  constitutionality  of 
statutes") . 

The  Supreae  Court,  itself,  appears  to  be  split  on  this 
issue.   CgBPart  Farao  Women'  Health  Org,  v.  Schafer.  113  S.Ct. 
1668  (1993)  (O'Connor,  concurring  with  denial  of  application 
for  stay  and  injunction)  (stating  that  the  Casev  approach 
should  be  followed  by  lower  courts) ,  with  Ada  v.  Guam  Society 
of  Obstetricians  and  Gvnecoloaists.  113  S.Ct.  633  (1992) 
(Scalia,  dissenting  from  denial  of  petition  for  writ  of 
certiorari)  (stating  that  Court  did  not  change  the  Salerno 
standard  in  Casey > . 

Not  surprisingly,  whereas  Plaintiff  has  urged  this  Court 
to  adopt  th«  Casev  approach,  Dafandants  have  vigorously  argued 
that  the  Salerno  standard  should  b«  eaployed.   Because  the 
Sixth  Circuit  is  silent  on  the  issue  of  whether  Salemo  should 
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apply  to  prc-viabllity  abortion  regulations,  it  is  a  matter  of 
first  iapression  in  this  Circuit. 

tills  Court  concludes  that  for  purposes  of  evaluating  the 
ban  on  the  D&X  procedure,  which  is  used  in  the  weeics  preceding 
viability,  this  Court  will  follow  the  approach  actually 
undertaXen  in  Casev.  and  eaployed  by  courts  in  the  Third, 
Seventh,  Eighth,  and  Tenth  Circuits,  and  ask  whether,  "in  a 
large  fraction  of  the  cases  in  which  (the  ban]  is  relevant,  it 
will  operate  as  a  substantial  obstacle  to  a  woman's  choice  to 
undergo  an  abortion."  This  Court  aalces  this  decision  for  two 
reasons.   First,  because  Casey  did  not  require  that  every 
aarried  woaan  be  subject  to  physical  abuse  in  striking  down 
the  spousal  notification  requireaent,  the  plaintiffs  in  that 
case  did  not  have  to  show  that  "no  set  of  circuastances  exist 
under  %fhich  the  lav  would  be  invalid"  in  order  to  successfully 
challenge  it.   Second,  it  seeas  that  it  would  be  iapossible, 
as  a  practical  aatter,  to  evaluate  whether  a  regulation  will 
create  an  undue  burden  on  the  right  to  an  abortion,  without 
examining  specific  facts  in  the  record,  and  evaluating  the 
likely  impact  that  a  regulation  will  have  on  the  specific 
group  of  women  vtio  are  affected  by  it.   For  these  reasons, 
this  Oeort  declines  to  apply  Salerno  to  the  challenged  pre- 
viability  regulations  in  this  case. 

Although  this  C«Mirt  has  concluded  that  it  will  not  apply 
Salerno  to  the  pre-viabillty  regulations  in  House  Bill  135, 
the  issue  of  whether  Salerno  should  apply  to  the  post- 
viability  regulations  in  House  Bill  135  is  a  separate  issue. 
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For  purposes  of  evaluating  the  ban  on  post-viability 
abortions,    therefore,    this  Court  must   liXevise  consider 
whether  it   is  bound  to  apply  the  nore  restrictive  Salerno 
standard.. 

Whether  the   Salerno  standard  for  facial  challenges   should 
apply  to  post-viability  regulations  appears  to  be  an   issue  of 
first   impression  before  thic,    or  any.    Court.      Casev   is   not 
dispositive,    because  the  approach  in  that  case  is  specifically 
designed  to  evaluate  whether  a   lav  restricting  access  to  pre- 
viability  abortions  would   impose  an   "undue  burden"   on  a   large 
fraction  of  the  relevant  population;    it  does  not  evaluate 
whether  a   law  restricting  access  to  post-viabilitv  eUsortions 
is  invalid  simply  because  it  may  jeopardize  the  life  or  health 
of  a  few   (or  many)    pregnant  women  who  need  such  an  abortion. 
Indeed,    none  of   the  cases  cited  above  which  followed'  the  new 
Casev  approach  involved  restrictions  on  post-viability 
abortions.      Thus,   this  appears  to  be  an  issue  of   first 
impression  in  this,    or  any.   Court. 

After  careful  consideration  of  the  interests  involved, 
this  Court  concludes  that  the  Salerno  requirement  that  the 
plaintiff  must  show  that  "no  set  of  circumstances  exists  under 
%rhich  the  lav  vould  be  valid,"  should  not  apply  to  facial 
challenges  fco  post-viability  abortion  regulations  which  may 


Defeadaaca  have  argued,    for  axaapla,   that  tha  taatlJMay  given  by  Jaaa 
Doa  Ruabar  Ooa  and  Jaaa  Oea  Ruabar  Two     both  of  whoa  t«auld  hava  baaa 
adraraaly  affaetad  by  thia  baa  on  poat-viabillty  abortiona— aheuld  ba 
diaragardad  by  thla  Oeurt,   bacauaa  aalamo  r«qulraa  that  tha  law  ba 
oaconatitutleaal  la  aU  of  Ita  applicatioaa,    ratbar  tbaa  la  a  faw  or  aaay 
altuatieaa.      Bacauaa  thia  la  a  facial  challaaga,   Oafaadaata  argua,   auch 
taatlaoay  aa  to  how  tha  law  eay  affact  apacific  indlTiduala   la  Irralaraat. 
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unconstitutionally  threaten  the   life  or  health  of  even  a  few 
pregnant  vosen.      The  Court  so  holds  for  three  reasons.      First, 
the   cases  which  have  applied  Salerno  have  not:   involved   laws 
which  threaten  to  inflict,    unconstitutionally,    such  severe  and 
iinreparable  harm.  ^^     Second,    because  the  Supreme  Court 
signalled   in  Casey  that  an  unconstitutional   infringement  of 
the  liberty  interests  of  some,    but  not  all,    pregnant  women,    is 
sufficient  to  justify  application  of  a   lesser  standard  where   a 
pre-viability  abortion   is  concerned,    there   is  no  reason  why 
the  Court  trauld  not  similarly  apply  a  lesser  standard  where  a 
law  threatens  to  deprive  some,    but  not  all,    pregnant  women  of 
their  greater  constitutional   interest  in  their  own  life  and 
health,      finally,   and  most  importantly,    it  would  be 
unconscionable  to  hold  that  a  pregnant  woman— or  her  estate- 
may  not  challenge  a  post-viability  regulation  until  after  she 
is  unconstitutionally  deprived  of  her  life  or  health. 
Therefore,    this  Court  will  allow  Plaintiff  to  facially 
challenge  this  post-viability  ban,   even  though  he  has  not 
shown  that  "no  set  of  circumstances"  exists  under  %rtiich  the 
ban  would  be  valid. 


Is  lub,   tiM  Oearc  applied  at-Iasaa  *^  •  facial  eball*fi9a  ce  reguXatlooa 
whiek  ■eetricted  the  ability  of   faeiiitiaa  cweeiTlag  Titl*  X  fuadiag  to 
counsel,  mmtt*  refenrala,   or  •drocate,    aborcioe.      SOO  O.S.   «c  1S3.      la 
Xkron  Cmetmr  lot  Ifgoduirti^  — alth.   plaintKfa  brought  a  facial 
challooge  to  a  paroatal  aotificatioe  atatutei    la  coaaidariag  tba  Judicial 
bypaaa  procedure,   tba  Court  applied  lalamo.   rejecting  argue lata  that  the 
procedure' a  time  requiraaaata  eloht  be  coaatxued  as  'buainaaa  days* 
inataad  of  ■ calender  daya,'  and  reaaeoing  that  the  atatuta  aheuld  not  be 
ijnralldatod  'baaed  oe  a  worat-caae  aaalyaia  that  say  aeror  occur.'     S03 
U.S.    at  S14.      riaally,    la  Wabaf  r.   Juatica  O'Connor  atated  that  a*lartio 
ahould  apply  to  a  Kisaouri  provlaloa  that  prohibited  the  uae  of  public 
(aeilitiea  to  perfote  abortiona  not  neceaaary  to  mmv  the  Ufa  of  the 
■otbar.      490  O.t.    at  S23. 
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B.  Standard  fnr   Vagueness  rhallenoes 

In  addition  to  arguing  that  this  Act  is  unconstitutional 
under  Cajafil.  Plaintiff  argues  that  the  Act  is 

unconstitutionally  vague.   When  detersining  whether  a  statute 
or  regulation  is  sufficiently  vague  so  as  to  violate  due 
process,  there  are  several  relevant  considerations.   A  statute 
or  regulation  nay  be  vague  if  it  fails  to  give  fair  warning  as 
to  what  conduct  is  prohibited.   Gravned  v.  citv  of  Rockford. 
408  U.S.  104,  108  (1972)  ("we  insist  that  laws  give  the  person 
of  ordinary  intelligence  a  reasonable  opportunity  to  Icnow  what 
is  prohibited,  so  that  he  nay  act  accordingly") ,  cited  in 
Fleming  v.  United  States  Deot.  of  Agriculture.  713  F.2d  179, 
184  (6th  Cir.  1983) .   A  statuta  or  regulation  say  also  be 
vague  if  it  is  subject  to  arbitriury  and  discriainatory 
enforcement,  due  to  a  failure  to  provide  explicit  standards 
for  those  who  apply  the  law.   Id.   Finally,  the  laclc  of  a  b£I1£ 
rea  requireaent  in  a  statute  which  iaposes  criainal  liability 
aay  indicate  that  the  statute  is  unconstitutionally  vague. 
Colautti  V.  Franlclin.  439  U.S.  379,  395  (1979)  ("Because  of 
the  absence  of  a  scienter  requireaent  in  the  provision 
directing  the  physician  to  detemine  whether  the  fetus  is  or 
■ay  bs  viable,  the  statute  is  little  sore  than  'a  trap  for 
thoss  who  act  in  good  faith.'"). 

A  vague  law  is  especially  probleaatic  in  two  situations. 
First,  its  potsntial  to  cause  citizens  to  "'steer  far  wider  of 
the  unlawful  zone'  ...  than  if  the  boundaries  of  the  forbidden 
areas  were  clearly  aarked,"  JAm.    (quoting  Baggett  v.  Bullitt> 
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377  U.S.  360,  372  (1964)),  is  of  particular  concern  where  the 
exercise  of  constitutionally  protected  rights  may  be  inhibited 
or  -chilled."   Colauttl  v.  Franklin.  439  O.S.  379.  391  (1979) 
(applying  to  the  right  to  an  abortion);  Baooett .  377  U.S.  at 
372  (applying  to  First  AiMndaent  rights).   Second,  a  vague  law 
which  provides  for  criminal  penalties  is  troubling  because  of 
the  severe  consequences  which  Bay  result  froa  violating  the 
law.   Hoffnan  Estates  v.  The  Fljpstde.  Hoffnan  Estates.  Inc.. 
455  U.S.  489,  498-99  (1982) .   When  determining  whether  a  law 
is  void  for  vagueness,  this  Court  must  examine  the  challenged 
law  in  light  of  all  of  the  above  considerations. 

This  Court  nov  turns  to  Plaintiff's  arguments  challenging 
the  constitutionality  of  the  O&X  ban,  the  post-viability  ban, 
and  the  viability  testing  requirement,  for  purposes  of  gauging 
whether  the  likelihood  of  Plaintiff's  success  on  the  merits  of 
these  arguments  is  substantial. 

£< Ban  on  Dse  of  the  DtX  Procedure 

I,   Yaqutntu  of  the  Dtfinitlon  of  DiX 

Hows  Bill  X35  bans  the  performance  or  attempted 

perfiUBSiii  e  of  any  abortion,  pre-viability  or  post -viability, 

by  use  of  the  Dilation  and  Extraction  ("O&X")  procedure,  which 

is  defined  as  follows: 

[T]he  termination  of  a  human  pregnancy  by  purposely 
inserting  a  suction  device  into  the  skull  of  a  fetus 
to  remove  the  brain.   'Dilation  and  extraction 
procedure'  does  not  include  either  the  suction 
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curettage  procedure  of  abortion  or  the  suction 
aspiration  procedure  of  abortion. 


O.R.C.  S  2919.15(A).   Plaintiff  argues  that  this  definition  is 
unconstitutionally  vague,  because  it  does  not  adequately 
distinguish  the  O&X  procedure  froa  a  different  procedure  known 
as  the  Dilation  and  Evacuation  ("D&E")  procedure.   Plaintiff 
further  argues  that  this  vagueness  will  chill  physicians  from 
perforaing  abortions  by  use  of  the  D&E  method,  which  is  the 
Bost  coanon  method  used  in  the  early  to  mid-second  trimester. 
Defendants  dispute  this,  arguing  that  the  definition  does  not 
include  or  describe  the  O&E  procedure,  and  so  is  not  vague ; 
further.  Defendants  argue  that  the  D&E  procedure  is  included 
in  the  definition  of  suction  curettage,  and  so  is  excepted 
froB  the  bem. 

In  order  to  address  this  vagueness  argument,  it  is 
necessary  to  define  and  describe  the  various  methods  of 
abortion,  based  on  the  testimony  in  this  case.   When  the 
procedures  are  described  in  detail,  it  becomes  apparent  that 
the  statutory  definition  of  the  Dilation  and  Extraction 
procedure  could  be  construed  to  include  the  more  widespread 
Dilation  and  Evacuation  ("D£E")  procedure.   It  also  becomes 
apparaat  that  the  D&E  method  is  not  included  in  any  definition 
of  •uetloii  curettage:  although  a  D4E  procedure  does  include 
suction  curettage,  it  also  includes  additional  steps,  such  as 
dismeaberaent,  and  additional  instruments,  such  as  forceps. 
Purtheraore,  suction  curettage  is  a  f irst-triaester  procedure, 
whereas  D6E  is  a  second-triaester  procedure.   Accordingly, 
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Plaintiff  has  deaonstrated  a  substantial  lUcelihood  of  success 
of  shoving  that  the  definition  of  a  D4X  procedure   is 
unconstitutionally  vague. 

a.    suction  curettage /aspiration 
Suction  curettage  and  suction  aspiration    (also  )cnown  as 
vacuuB  aspiration)    are  coaaon  methods  of  f irst-triaester 
abortions,    and  the  teras  are  used  interchangeably   (Tr.,    12/6, 
at   13,    115).  In  a  suction  curettage  procedure,    the  doctor 

mechanically  dilates  the  opening  to  the  uterus  by  the  use  of 
netal  rods,    inserts  a  vacuus  apparatus  into  the  uterus,   and 
removes  the  products  of  conception  by  the  use  of  negative 
suction   (Tr.,    12/S,    at  33).     There  is  no  need  to  dilate  the 
patient's  cervix  in  the  days  before  the  procedure  is  performed 
(IsL.)  •      Suction  curettage/aspiration  can  sometimes  be 
performed  up  to  the  ISth  %reek  of  pregnancy,   but  is  typically  a 
first-trimester  procedure   (liL.)  •     Approximately  ninety-five 
percent  of  the  abortions  vhich  are  performed  in  this  country 
are  performed  during  the  first  fifteen  veeJcs  of  pregnancy^^ 
(Tr.,    12/6,    at  13). 


The  traaseripta  of  the  heartng  c««tl«oay  are,    (or  ehe  eoat  part, 
paginated  aeparafcoly  for  oacb  day  of  ta««laaoy.     Tb«r«fer«,   whan  rafarring 
to  traaerrtpr  taataeoy  througtoat  thla  opiaioa,   Uila  Court  will  Indicata 
th*  date  of  the  traaacrlpt.   aa  woXl  aa  tbo  page  oe  which  tha  apaclflc 
rafareeee  eay  be  found. 

Tbo  teatiaoay  iadieataa  that  aoaa  woaaa  who  aeek  abortiooa   in  thair 
a«coBd  trlaaatar  ara  ▼ietiaa  of  rape  or  iaeeet,   and  eay  hava  b««n 
paychologically  uaabla  to   (aea  thoir  pregnanriea  at  an  aarliar  tiaa   <Tr., 
11/e,    at  27).      Othar  woaon  who  aaak  abortloas  in  tha  aaeond  trlaaatar  do 
ao  baeauaa  it  ia  ocUy  than  that  ttaary  diecevar  that  thair  fatua  haa 
davalopad  aevaro  anoaaliaa,    i.o.,   phyaical  dafacta  that  call   into  quaation 
tha  ability  of  tho  fetus,   eaea  earrlad  to  term,   to  aurrive   (Tr.,   U/S,   at 
103-OS). 
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In  the  second  trimester,  the  fetus  becomes  too  large  to 
remove  by  use  of  suction  curettage  (Tr. ,  12/5,  at  33-34).   At 
that  point,  the  most  common  abortion  method  la  a  Dilation  and 
£vacuation  (O&E)  procedure;  indeed,  it  is  the  only  procedure 
which  can  be  used  from  the  thirteenth  to  sixteenth  weeks  of 
pregnancy  (Tr.,  11/8,  at  51).   Instead  of  using  metal  rods  to 
dilate  the  cervix  over  a  short  period  of  time,  the  doctor 
inserts  laminaria  into  the  cervix  during  the  one-to-two  day 
period  prior  to  the  procedure,  in  order  to  slowly  dilate  the 
cervix.   Then,  a  suction  curette  with  a  larger  diameter  is 
placed  through  the  cervix,  and  the  doctor  removes  some,  or 
all,  of  the  fetal  tissue. 

Frequently,  hovever,  the  torso  and  the  head  cannot  be 
removed  in  this  manner  (Tr.,  12/5,  at  35).   The  procediire 
typically  results,  therefore,  in  a  dismemberment  of  the  fetus, 
beginning  with  the  extremities.   This  dismemberment  is 
accomplished  both  by  use  of  the  suction  curettage,  and  by  the 
use  of  forceps  fid. > . 

Removing  the  head  of  the  fetus  from  the  uterus  is 
typicelly  the  most  difficult  part  of  the  D&E  procedure,  in 
part  because  the  head  is  often  too  large  to  fit  through  the 
partially  dilated  cervix.   It  is  important  to  remove  the  head 
as  quickly  as  possible,  because  fetal  neurologic  tissue  can 
negatively  affect  the  mother's  ability  to  clot,  and  lead  to 
greater  bleeding  (Tr.,  12/6,  at  32).   Physicians  have 
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d«v«lop«d  different  methods  of  decompressing  the  head,  in 
order  to  remove  It. 

Or.  Anthony  I<evatino  testified  that  %rtien  he  performed  O&E 
abortions,  he  preferred  to  grasp  the  fetal  head  with  a  clanp, 
crush  it,  and  remove  it  in  pieces  along  with  the  skull 
contents  (Tr.,  12/7,  at  190).   Because  he  decompressed  the 
skull  by  crushing  it,  he  found  it  unnecessary  to  decompress 
the  s)cull  by  purposely  inserting  a  suction  device  into  the 
slcull  and  removing  some  of  its  contents  fid,  at  192)  . 

Or.  Paula  Hillard  testified  that  when  the  s)cull  is  too 
large  to  remove  intact,  she  grasps  the  s)cull  and  suctions  out 
its  contents  with  a  cannula— %rhich  may  enter  the  slcull-- in 
order  to  decompress  it  and  facilitate  its  removal  (Tr.,  11/8, 
at  77).   She  has  never  performed  the  procedure  utilized  by  Or. 
Haslcell  (Idj.  at  49) . 

Or.  Ooe  Number  One  testified  that  because  the  use  of 
forceps  can  cause  trauma  to  the  mother's  uterus,  bis 
preference  is  to  collapse  the  hoad  by  the  use  of  suction, 
prior  to  its  removal.   By  making  a  small  incision  at  the  base 
of  the  slcull  and  inserting  a  suction  device  into  the  brain — 
while  the  head  la  still  within  the  uterus,  and  no  longer 
attadMd  to  the  body—he  can  collapse  the  bead  and  easily 
remove  it,  without  the  use  of  forceps  (Tr.,  12/S,  at  43). 
This  method  decreases  injury  to  the  cervix  and  uterus,  and 
reduces  operating  room  time,  blood  loss,  and  anesthesia  time 
fid,  at  44) .   Dr.  Doe  describes  bis  procedure  as  a  O&E,  and 
collapses  the  bead  by  the  use  of  suction  even  in  procedures 
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perforBAd  tvom   IS  to  18  weeks.   Although  he  does  not  always 
collapse  the  head  in  this  fashion.  Or.  Doe  Number  One 
testified  that  the  two  procedures — D&E  with  collapse,  and  D&E 
without  collapse — are  on  a  continuum  (Id.  at  72) .   He  has 
never  performed  the  procedure  utilized  by  Dr.  Haslcell  fid,  at 
84). 

Or.  Mary  Campbell  has  not  performed  second-trimester 
abortions,  but  has  read  about  and  observed  various  second- 
trimester  methods,  in  preparation  for  setting  up  a  second- 
trimester  practice  at  her  clinic.   In  describing  the  O&E 
procedure,  she  testified  that  the  fetal  skull  is  generally  not 
intact  following  dismemberment  of  the  body— the  jaw  is  often 
removed  with  the  neck— and  "the  edges  of  the  fetal  s)cull  are 
sharp  enough  to  lacerate  the  maternal  uterine  [blood] 
vessels..."  (Tr.,  12/6,  at  35).   The  goal  is  therefore  to 
place  the  suction  cannula  into  the  skull  in  order  to  remove 
its  contents  and  make  it  smaller,  thereby  allowing  it  to  be 
removed  intact,  in  order  to  minimize  lacerations  fid,  at  33)  . 
In  addition,  removing  the  head  intact  is  advantageous  because 
it  ensures  that  no  parts  of  the  skull  are  left  behind  in  the 
woman's  uterus  rid,  at  35). 

Dr.  Bar Ian  Giles,  who  performs  O&E  abortions  up  to  the 
twentieth  week  of  pregnancy,  testified  that  he  had  never  seen 
an  instance  in  which  the  fetal  head'  %ras  too  large  to  be 
removed  without  being  crushed  or  somehow  decompressed,  but  he 
admitted  that  such  an  occurrence  was  possible  (Tr.,  11/13,  at 
269-70;  Tr. ,  12/8,  at  41). 
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Tb«  D4E  procedure  appears  to  be  preferable  to  other 
available  procedures  before  the  twentieth  weeX;  at  thirteen  to 
sixteen  veeks,  it  is  the  only  available  procedure.   The  aain 
alternative  to  a  O&E  procedure  after  sixteen  weeXs  is  an 
induction  or  instillation  aethod,  which  involves  either  the 
injection  of  saline,  urea,  or  prostaglandins  into  the  amniotic 
cavity,  or,  the  ins«rtion  of  vaginal  prostaglandin 
suppositories.   These  procedures  result  in  labor,  and  are 
further  described  below.   Ttie  O&E  procedure  appears  to  be  less 
painful  for  the  Bother  than  induction  procedures,  because  it 
does  not  require  labor,  and  because  the  cervix  is  dilated 
slowly  with  laainaria  rather  than  being  dilated  more 
forcefully  by  uterine  contractions.   In  addition,  the  DtE 
procedure  takes  less  tiae,  generally  between  ten  and  twenty 
minutes,  as  opposed  to  twelve  to  thirty-six  hours.   Because 
the  uterus  is  not  under  pressure  over  a  long  period  of  time, 
there  is  less  of  a  risk  of  forcing  fluids  or  fetal  proteint; 
into  the  maternal  circulation  (Tr.,  12/6,  at  31).   Finally, 
there  is  a  reduced  risk  of  retained  products  of  conception, 
infection,  hemorrhage,  and  cervical  injury  (liL.  at  39) . 

Although  the  D&E  procedure  appears  to  have  a  lower  rate 
of  coaplications  than  other  methods  of  abortion  in  the  early 
to  mid-second  trimester,  it  can  be  equally  risky  at  later 
periods,  when  the  fetus  is  larger.  One  serious  complication 
of  later  O&Es  is  caused  by  the  use  of  forceps,  irtiich  results 
in  uterine  and  cervical  injuries,  and  increased  blood  loss 
(Tr.,  12/5,  at  41). 
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c.  Dilation  and  Rvtraetion  (DiX) 

In  this  section,  the  Court  will  describe  Dr.  Haskell's 
specific  aethod  of  abortion,  which  has  been  described  by 
various  patrties  as  either  an  "intact  DiE,"  a  "brain  suction 
procedure,"  or  a  "Dilation  and  Extraction"  procedure.   It  is 
typically  used  late  in  the  second  trimester,  from  twenty  to 
twenty-four  weelcs. 

Plaintiff  Haskell  described  his  procedure  in  a  paper 
presented  at  the  National  Abortion  Federation  Conference  in 
1992  (Defendant's  Exhibit  A).   The  following  description  is 
taken  froa  that  paper. 

On  the  first  and  second  days  of  the  procedure.  Dr. 
Haskell  inserts  dilators  into  the  patient's  cervix.   On  th« 
third  day,  the  dilators  arc  reaoved  and  the  patient's 
aeabranes  are  ruptured.    Then,  with  the  guidance  of 
ultrasound,  Haskell  inserts  forceps  into  the  uterus,  grasps  a 
lower  extreaity,  and  pulls  it  into  the  vagina,   with  his 
fingers,  Haskell  then  d-slivers  the  other  lover  extreaity,  the 
torso,  shoulders,  and  the  upper  extreaities.   The  skull,  which 
is  too  big  to  be  delivered,  lodges  in  the  internal  cervical 
os.^^  Baskell  uses  his  fingers  to  push  the  anterior  cervical 


Oef— ilMif  peiated  <m«  that.  La  the  vldeotap*  La  which  Dr.  Haakall 
rt— nntrat—  tha  proc«dur»  (DafandAnc's  tzhLbLt  R),  tha  patianc'a 
— brawa  had  cvptored  (her  *  water  had  brokao')  prLor  to  tha  procadura,  oe 
the  vary  first  day.   Xlthouqh  thia  fact  ■L9ht  ba  ralavaat  Lf  thla  wara  a 
■adLcaX  aalpractLce  actLoo  brought  by  that  parrLcular  patLaat,  Lt  La  not 
ralaraat  to  tha  Laaoa  of  wbathar  tha  D«X  precedura  La  ganarally  m*t»   for 
tha  Bother's  health. 

^^  Although  Dr.  Baskall  doaa  not  atata  La  hLa  paper  that  ha  cuta  tha 
uabLlLcal  cord  prior  to  paaetratLag  tha  has*  of  tha  akull  wLth  scLaaora, 
ba  tastLfLod  that  ha  routinely  cuta  tha  cord,  and  h«  did  ao  oa  tha 
TLdaotApa  which  daaonstrataa  this  procadura  (Dafandsnt's  IxhibLt  R) . 
Turthar.  although  tha  court  notaa  that  Lt  ganarally  takaa  aLght  to  tan 
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lip  out  of  th«  way,    th«n  presses  a  pair  of  scissors  against 
the  bass  of   the   fetal   s)cull.      Be  then  forces  the   scissors    into 
the  bas3  of   the  s)cull,    spreads  then  to  enlarge  the   opening, 
reaoves  the   scissors,    inserts  a  suction  catheter/    &nd 
evacuates  the  skull  contents.      With  the  head  decoapressed ,    he 
then  reaoves  the   fetus  coapletely  froa  the  patient. 

The  priaary  distinction  between  this  O&X  procedure  and 
the  O&E  procedure  previously  described  appears  to   be  that, 
whereas  the  OfcE  procedure  results   in  disaeaberaent   and  piece- 
by-piecc  reaoval  of  the   fetus   froa  the  uterus — and,    possibly, 
in  reaoval  of  portions  of  the  skull   contents  by  the  use  of 
suction  after  the  skull  is  crushed  with  forceps  or  otherwise 
invaded,    and  before  the  head  is  placed  next  to  the  opening  to 
the  uterus— the  D&X  procedure  results  in  a  fetus  which  is 
reaoved  basically  intact  except  for  portions  of  the  skull 
contents,   which  are  suctioned  out  after  the  head  is  placed 
next  to  the  opening  to  the  uterus    (and  after  the  rest  of  the 
fetus  is  reaoved  froa  the  uterus) ,    and  before  the  fetus  is 
fully  reaoved  froa  the  aether's  body.^'     The  hallaark  of  the 
D6X  proc«dura,   therefore,   is  that  the  fetus  is  reaoved  intact, 
rather  than  being  disaeabered  prior  to  reaoval,    as   is  done  in 
a  D&S  procedure.      In  both  procedures,    the  head  usually  aust  be 


elButaa   (or  the  (etaa  to  die,    (ellowLag  the  euttlaq  of  tb«  uabllic«l  eortf. 
•nd  Utat,   ea  the  Tldeatapa,   Baakell  waltad  only  Uxlr«y  aeconda   froa  the 
tiJM  he  cut  the  cord  to  the  tla*  he   Lnaerted  the  aelasor*,    thia  Court   Alae 
notaa  that  the   fetua  ia  the  Tldeatapo  appe^rad  to  be  dead  at  tha  heqtnnlnq 
of  tha  procedure. 

^*  If  the  Bkull  could  net  be  deeoepreaaed  by  auctloniag  out  part  of  tha 
contanta,  aad  yet  waa  tee  bif  to  paaa  through  tha  eerrlx.  It  apparently 
would  hare  to  be  cruahed  la  order  to  raao^o  It. 


51 


decoBpressed,  either  by  crushing  the  skull,  or  by  invading  the 
s)cull  and  suctioning  out  its  contents.   In  the  D£X  procedure, 
the  suctioning  is  purposeful;  in  a  D&E  procedure,  the  suction 
Bay  either  be  pvurposeful ,  or,  given  the  inability  to  clearly 
sec  the  fetus,  even  with  ultrasound,  and  the  consequent 
difficulty  of  knowing  whether  the  surgical  instriiaent  is  in, 
or  siaply  near,  the  slcull,  it  aay  be  accidental. 

The  testiaony  indicates  that  the  O&X  procedure  may  be 
considered  to  be  a  variant  of  the  O&E  technique.^  Indeed, 
doctors  who  use  the  procedure  may  not  know  which  procedure 
they  will  perfora  until  they  encounter  particular  surgical 
variables  and  circuastances  after  they  begin  the  procedure  to 
terminate  the  pregnancy.  The  doctor  say  intend  to  do  a  D&X 
in  cases  where  the  patient  has  requested  an  intact  fetus  for 


19 

Tba  tsaclaony  Indlcataa  that  aacb  phyalcian's  aurylcal  procaduraa  nay 

differ  froa  aiailar  proeedurea  oaed  by  other  phyalelana  (Tr.,  12/6,  at 

103).   Indaad,  phyalelana  axparlaant  with  and  dvralop  thair  o*m   variants 

of  aurqlcal  tachnlquaa,  and  than  ua«  thaa,  av«n  If  thoa*  varlanta  ara  not 

apaciflcally  approved  In  a  p««r  ravlaw  journal  <Id.  at  104). 

In  thia  caae.  Dr.  John  Ooa  Huabar  On*  taatlflod  that  ha  davalopad  a 

proeadura  which  la  alallar  to  Baakall'a  O&Z  procadura  for  uaa  In  his  DCS 

procoduraa  at  fifteen  to  eighteen  woekai  after  tba  eattraettiaa  of  tha 

fetua  ara  dlaaaabared  and  raaovad,  he  eellapeea  the  head  by  aaklng  an 

InclaloQ  and  than  uaing  auction  to  dacoaproaa  tha  akull,  inataad  of 

cruahlaq  it  with  foreapa,  ao  that  ha  can  rirura  the  akull  intact  (Tr., 

12/S,  at  43-44).   Dr.  John  Doa  Huabar  Two,  who  uaea  Baakall'a  D&Z 

procadura  La  aituatiooa  wt-ara  an  intact  fatua  la  raquaatad,  or  if  tha 

fatua  ia  breach  (feat  firat),  taatiflod  that  ha  eooaidara  tha  D&X 

proce4ara  to  ba  a  aodlflcation  of  tha  DU  procadura  (Tr.,  13/6,  at  47-48). 

^^   Or.  Boe  ■oabar  Two  taatiflad,  for  axaapla,  that  ha  uaaa  tha  D&Z 
procedure  ia  the  apaeific  circuaatanca  wt>an  tha  fatua  ia  'double  footlinq 
breach*  and  coaoa  eat  feet  firat,  raaulting  in  a  trapped  haad.   At  that 
point,  he  haa  *ae  rooa  to  work*  bacauaa  tha  haad  is  crappad  in  tha  lowar 
utarina  eeqaant,  and  auat  try  to  finiah  the  procadura  as  quickly  as 
poaaibla  to  lowar  tha  riaka  to  tha  aether.  In  that  circuaatanca,  tha  D6Z 
procedure  is  the  aafeat  and  faataat  aethod.   If  ha  ware  prohibited  froa 
suctioning  out  the  akull  contants  to  daeoapress  the  head,  be  *<ould  hava  to 
diaaaabar  tha  head  froa  tba  body,  puab  the  detached  head  back  up  into  tha 
utarua,  crush  tha  skull  with  tha  appropriate  iaatruaanta,  and  than  raaova 
it  in  piacaa  (Tr..  13/7,  at  76). 
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purpossa  of  genetic  testing,    or,   perhaps,   where  a  patient  has 
a  history  of  Cesarean  sections  and  a  uterine   scar,    and  thus    is 
■ore  vulnerable   to  uterine   injury    (Tr. ,    12/7,    at   89). 

Based  on  the  testimony  of  various  physicians,    this   Court 
further  finds  that   in  both  the  O&E  and  the  D&X  procedures,    a 
suction  device  say  be  purposely  inserted   into  the   slcull    in 
order  to  reaove  the  skull   contents,    to  accooplish  the  goal   of 
decompressing  the  fetal  bead,    thereby  facilitating   its   removal 
from  the  voman's   body.      Because  the  statutory  definition  of 
the  prohibited   "Dilation  and  Extraction  Procedure"   thereby 
appears  to  encompass  the  purpoirtedly  allowable  O&E  procedure 
as  well.    Plaintiff  has  demonstrated  a  substantial   likelihood 
of  success  of  showing  that  this  definition  is 
unconstitutionally  vagus,    as   it  does  not  provide  physicians 
with  fair  warning  as  to  what  conduct  is  permitted,    and  as  to 
what  conduct  will  expose  them  to  criminal  and  civil 
liability. ^^ 

2.    Conatitutionality  of   Banning  the  Specific  Abortion 
Procedure  at   Issue 

As  far  as  tills  Court  is  aware,   only  one  case  has 

consid«r«d  the  propriety  of  a  ban  on  a  specific  abortion 

procedure.      In  Planned  Parenthood  of  Missouri  v.    Danforth.    428 

U.S.   S3    (197C),   the  Supreme  Court  struck  down  a  ban  on  the 


^^  In  •dditioo,   this  Ooart  aetee  that  Ioum  Bill  13S  bana  not  ocay  the 
pmxiaruAaem  of  D4X  abortloaa,   but  alao  tb«  »tf«»fd  perfozmanca  of  D«Z 
•bertioa*.     OItm)  tbla  Ceort'a   fladiaq  that  tbo  D4X  proeodur*  la  oo  • 
coatinuua  with  the  D4B  preeodur*.    this  phraao  adds  eoofuaion  a*  to  wtaeo  4 
doctor,    who   ia  porfocmlaq  •  041  abortion,    attanrnta  to  perform  a  D&Z,    and 
thua   incura  crlAlaai  and  civil   liability. 
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second-triaester  abortion  method  of  saline  ajBniocentisis.   The 
Court  reasoned  that,  because  the  aethod  was  comaonly  used  and 
was  safer  than  other  available  aethods,  it  failed  to  serve  the 
stated  purpose  of  protecting  maternal  health.   The  Court 
concluded  that,  given  that  there  were  no  safe,  available 
alternatives  to  the  banned  method,  the  ban  was  'an 
unreasonable  or  arbitrary  regulation  designed  to  inhibit,  and 
having  the  effect  of  inhibiting,  the  vast  majority"  of  second 
trimester  abortions.   Accordingly  the  ban  was  held  to  be 
unconstitutional.   Id.  at  75-79. 

The  reasoning  in  Danforth  suggests  that  a  state  may  act 
to  prohibit  a  method  of  abortion,  if  there  are  safe  and 
available  alternatives.   This  reading  comports  with  £as££, 
which  dictates  that  if  a  ban  on  a  specific  method  were  to 
place  a  substantial  obstacle  in  the  path  of  a  woman  Seeking  a 
pre-viability  abortion — for  example,  if  there  were  no  safe  and 
available  alternative  method  of  abortion — the  ban  would  be  an 
undue  burden  and  therefore  unconstitutional.  The  issue  before 
this  Court,  therefore,  is  whether,  in  Ohio,  there  are  safe  and 
available  alternatives  to  the  D&X  procedure,  which  is 
typically  performed  during  the  twentieth  to  twenty-fourth 
weeks  of  pregnancy,  such  that  there  would  be  no  undue  burden 
if  the  procedure  were  banned. 

a.  DtE  Procedure 
Due  to  the  larger  size  of  the  fetus  in  the  mid  to  late- 
second  trimester,  when  the  fetus  is  not  necessarily  viable. 
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th«  D4E  la  no  longer  the  procedure  of  choice  to  perform  an 
abortion.    Therefore,  in  considering  the  safest  method  of 
abortion  at  this  stage  of  pregnancy,  this  Court  will  compare 
the  04X  procedure — which  is  typically  performed  from  the 
twentieth  to  the  twenty-fourth  weeJcs  of  pregnancy — to  other 
available  procedures. 


b.  Instillation /Induct ion  Proeedurea 
The  main  alternative  to  the  D&X  procedure,  in  the  late 
second  trimester,  is  the  use  of  an  induction  method  of 
abortion.   Induction  methods  are  also  )cnovn  as  "Instillation" 
methods.   In  on*  type  of  Induction  method,  the  physician 
injects  sop*  substance—typically  saline,  or  a  combination  of 
a  prostaglandin  and  urea — into  the  amniotic  cavity  of  the 
woman.   In  another  type,  the  physician  places  prostaglandin 
suppositories  into  the  patient's  vagina.   In  both  cases,  the 
end  result  is  labor:  the  substances  cause  the  uterus  to 
contract,  resulting  In  the  eventxial  expulsion  of  the  fetus. 
This  labor  typically  lasts  between  twelve  and  twenty-four 
hours  (Tr.,  12/6,  at  25),  but  may  last  as  long  as  thirty-six 
hours  llsL.   at  IX*)  • 

TiM  evidence  suggests  that  Induction  methods  were  more 
frequently  used  in  the  1970s,  when  the  D&E  procedure  was  just 


Mditlonal  obataelea  to  perfacmiag  •  0«S  after  tit*  t«#ai>ty-««coiid  week 
of  praqnAney  includei  ttaa  pras«iit«tlea  of  tbm   fetua,  ia  which  tha  apLaa  la 
oriaatad  toward  tha  car-rlji,  and  tita  toughnaaa  of  tha  fatal  tiaauaa;  both 
of  thaaa  faetera  aaka  it  ear*  difficult  to  diaaaabar  tha  fotaa  (Tr. ,  11/a, 
at  177).   Sacauaa  tba  oparatiaq  tUM  ia  tharaby  incraaaad,  this  can  eauaa 
heavy  blood  loaa  tid.  at  17«). 
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b«lng  d«v«lop«d.   Also,  induction  procedures  are  more  often 
usttd  by  less  skilled  physicians  (IsL.  at  22).   Finally,  they 
■ust  be  perforaed  in  a  hospital  environment,  and  so  cannot  be 
done  on  an  outpatient  basis. 

There  appear  to  be  two  advantages -which  induction  nethods 
have  over  the  O&E  procedure:  they  require  less  skill  to 
perform,  and  they  do  not  involve  the  placement  of  any  sharp 
instruments  into  the  uterus  fid,  at  29) . 

One  obvious  disadvantage  of  the  induction  method  is  that 
it  results  in  labor,  with  all  of  its  potential  complications. 
These  may  include:  fear,  lack  of  control,  mild  to  severe 
abdominal  pain,  nausea,  and  diarrhea,  and  extreme  discomfort, 
over  a  lengthy  period  of  time.  The  substances  used, 
especially  saline,  may  result  in  mild  side  effects — vomiting, 
diarrhea,  and  high  fever— or  in  severe  maternal  complications. 
The  fluids  which  are  introduced  may  be  forced  into  the 
maternal  circulation,  leading  either  to  amniotic  fluid 
embolus,  w^ich  is  generally  fatal,  or  to  disseminated 
intravascular  coagulation  (OZC) ,  in  which  the  clotting  factors 
in  the  blood  are  used  up,  and  bleeding  cannot  be  stopped. 
Induction  methods  can  also  thin  out  the  lower  uterus  to  the 
point  that  the  fetus  comes  through  the  uterine  rail  instead  of 
through  the  vagina  (Tr.,  12/6,  at  25-26).   In  addition. 
Induction  methods  cannot  be  performed  on  women  %rtio  have  an 
active  pelvic  Infection,  or  who  are  carrying  dead  fetuses  (Idj. 
at  26) ,  and  probably  should  not  be  perforaed  on  women  who  had 
previously  had  Cesarean  sections,  given  the  possibility  of 
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rupturing  th«  uterine  ecar  fid,  at  28).   Finally,  induction 
■ethods  Bay  be  ineffective  in  cases  where  the  fetus  is  lying 
with  its  head  on  one  aide  and  its  feet  on  the  other,  because 
there  is.no  pressure  against  the  cervix  fid,  at  27),  and  the 
fetus  will  not  be  expelled  froa  the  uterus. 

c.  HvsterectoBV/HvsterotOBy 

Another  alternative  to  the  D&X  is  a  hysterotooy,  which  is 
essentially  a  Cesarean  section  perforaed  before  term,  although 
it  is  potentially  aore  dangerous  because  the  uterus  is  thicker 
than  it  is  at  the  end  of  term,  and  the  incision  causes  Bore 
bleeding  and  Bay  Bake  future  pregnancies  Bore  difficult.   A 
Bore  extreae  alternative  is  a  bysterectoBy,  which  reaoves  the 
uterus  coBpletely.   Both  of  these  Bethods  -entail  the  risks 
associated  with  aajor  surgical  procedures,  and  are  rarely  used 
today. 

d.  DfcX  Procedure 

Before  discussing  the  apparent  benefits  and  risks  of  the 
D4X  procedure,  it  ia  necessary  to  address  Defendant's 
arguaanta  that  the  procedure  has  no  aeasurable  benefits,  for 
the  reason  that  no  peer  review  journal  has  published  any 
studies  aeasuring  these  benefits.  The  Court  acknowledges  that 
if  there  were  a  statistical  study,  published  in  a  peer  review 
journal,  which  deaonstrated  the  benefits  of  the  D£X  procedure, 
this  would  aake  the  asserted  benefits  acre  credible. 
Nevertheless,  the  lack  of  a  study  in  a  peer  review  journal 
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do«s   not,    ipso   facto,    mean  that  there   are  no  benefits,    or  no 
risks.      Indeed,    in  this   situation,    there  are  a   number  of 
factors  which  help  to  explain  the   lack  of  such  a   statistical 
study . 

First,    the  04X  procedtirc   is  relatively  new — it  apparently 
was   first  described   in   1992 — and  it  will  take  time   for  other 
practitioners   to  begin  using  and  evaluating  the  procedure. 
Second,    given  the  security  concerns  which  aust  be  considered 
by  doctors  who  perfom  abortions,    physicians  who  use  the  06 X 
procedure  may  be  understandably  reluctant  to  publicly 
acknowledge  that  they  use  this  procedure,    and  may  be  even  more 
reluctant  to  participate   in  a  study  and  publish  the  results. 
Finally,   as  was  testified  to  by  Or.   Nary  Campbell,    funding  for 
studies  of  abortion  methods  was  cut  drastically   in  the  early 
1980s,    and  there  have   been  no   large-scale  abortion  studies 
since  that  time    (Tr.,    12/6,    at  74,    76).      Given  these  obstacles 
to  performing  and  publishing  statistically  valid  studies  on 
new  abortion  methods,    this  Court  is  not  persuaded  that  the 
absence  of  a  study  on  D&X  abortions   in  the  medical   literature 
means  that  tbm  procedure  has  no  benefits.^^ 

Or.   George  Goler,    the  Ohio  Section  Chief  of  the  American 
Collage  of  Obstetricians  and  Gynecologists,    testified  that  he 


la  addition,    and   for  ■lallar  raaaonlng,    this  Court   1«  unp«rsu«d*d  by 
tha  Dafaadant'a  aryuaant   that  tha  D4Z  procadura   La  not  within  tha  accapcad 
■adical   ataodarda.      Tbia   ia   a  naw,    cootrovaraial  procadura.      Xa  Or.   Colar 
taatifiedt    *I  don't  think  onouqh  paopla  know  about  it  to  raally  aay  ita 
within  tba  accepted  atandarda  of  practice.      I  think.    *a   it  gata  to  ba 
better  known  and  tha  raauita    (are)   publiahad,    it  will  ba.*    (Tr.,    13/6,    at 
133-34).      CiTen  tha  recant  darolopeant  of  the  O&X  procedure,    tba  fact  that 
no  publication  haa  concluded,    to  data,    that   it  ia  within  accaptabla 
•adical   atandarda,    ia  not  diapoaitive. 
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views  Dr.    Haskall's  procadur*  as  an   improvaaent  over  the 
traditional  D&E  procedure,    because   it  causes   less  trauna   to 
the  aatemal  tissues    (by  avoiding  the  breaJc  up  of   bones,    and 
the  possible  laceration  caused  by  their  raw  edges) ,    less  blood 
lose,    and  results   in  an   intact  fetus  that  can  be  studied   for 
genetic  reasons    (Tr.,    12/6,   at  126).      Or.    Haynes  Robinson,    a 
pathologist  and  geneticist,   testified  that   it   is  sonetines 
desirable  to  obtain  an  intact  fetus  in  order  to  confira  the 
presence  of   fetal  anomalies,    and  to  predict  their   likely 
recurrence  in  future  pregnancies   (Tr.,    12/S,    at  118). 
Although  an  intact  fetus  can  be  obtained  following  an 
induction  or  instillation  procedure — and  such  a  nethod  sight 
be  preferable  where  the  brain  needs  to  be  studied  intact — the 
use  of  various  substances  to  induce  labor  can  cause  autolysis, 
or  the  breaking  down  of  tissue,   which  say  sake  the  fetal 
tissue  less  useful  for  such  studies   (Tr.,    12/6,    at  34).      A 
further  advantage  over  induction  or  instillation  procedures   is 
that  the  O&X  procedure  takes  far  less  tiiM — ten  to  twenty 
Hlnutes~than  the  twelve  to  thirty-six  hours   in  which  a  woaan 
■ust  be  In  labor  following  an  Induction  or  instillation 
procedure. 

Plaintiff  Haskell  testified  that,    in  approxisately  1,000 
O&E  procedures  perf oraed  after  the  twentieth  week  of 


This  Court  rejects  Defendant '■  claim  that  tbm  D4Z  procedure  takaa 
loii9er,   beeaaee  It  requires  ttoe  iaeartioa  of   IsaiJULrlA  on*  or  two  d«y« 
betore  the  procedure.     Or.   Doe  Noeber  Two  t««ti<i«d  that  tha   insertion  of 
laelBSxia  dees  aot  iapelr  the  woesa's  sbility  to  function  in  say  way,    nor 
does   it  cause  major  discoefort,    although   it  aay  eauss  soim  craaping.      This 
does  net  eoapere  to  tha  eore  trsisMtic  •zperisnea  of  Qoinq  through   labor. 
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pregnancy,  two  patients  had  serious  coaplications  (Tr. ,  11/8, 
at  149).   In  approxiaately  1,000  04X  procedures  performed 
after  the  twentieth  week  of  pregnancy,  there  were  no  serious 
complications  fid,  at  150-51).   Although  this  is  anecdotal, 
not  statistical,  evidence,  this  Court  finds  that  it  is  both 
uncontradicted  and  plausible. 

Or.  Levatino,  %fho  has  performed  D&E  but  not  O&X 
abortions,  predicted  that  the  O&X  procedure  would  have  greater 
complications  than  the  induction  methods,  because  there  is  an 
increased  possibility  of  perforating  the  patient's  uterus  when 
the  abortion  is  performed  in  the  late  second  trimester  (Tr., 
12/7,  at  198,  205).   This  testimony  appears,  however,  to  have 
been  based  less  on  his  analysis  of  the  specific  procedure  then 
on  his  estimate  of  the  risks  of  performing  late- term  06 E 
abortions,  generally.   As  noted  earlier,  the  D&E  procedure  can 
be  risky  in  the  late-second  trimester,  because  the  fetus  is 
larger  and  more  difficult  to  dismember,  and  the  use  of  forceps 
in  the  uterus  becomes  more  dangerous.  The  DtX  procedure 
mitigates  this  risk  by  delivering  the  fetus  intact — except  for 
a  decompression  of  the  head  after  it  has  been  placed  next  to 
the  opening  to  the  uterus — and  thus  would  not  appear  to  bear 
an  increased  risk  of  uterine  perforation.  Although  forceps 
are  still  used,  their  use  appears  to  be  minimized. 

Dr.  Giles  testified  that  the  procedure  is  not  new,  but  is 
rather  a  rr.iurrection  of  an  obstetric  method  discarded  in  the 
1960s,  which  was  used  to  deliver  dead  fetuses,  and  known  as 
craniotomy  (Tr.,  12/8,  at  18-23).   His  criticisms  of  the  04X 
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procedur*  on  this  ground  arc  nbt  persuasive.   First,  the 
reason  for  the  abandonaent  of  the  craniotomy  procedure— which 
required  the  use  of  sharp  instruments ,  and  caused  uterine 
lacerations  and  perforations— does  not  appear  to  be  relevant 
to  the  D&X  procedure,  which  reduces  the  risk  of  uterine 
lacerations  (in  comparison  to  the  D&E  procedure)  by  delivering 
all  but  the  head  of  the  fetus  intact,  which  is  then 
decompressed  by  the  use  of  scissors  and  suction.   Second, 
unlike  the  situation  in  the  1960s,  ultrasound  can  now  be 
utilized  to  help  to  avoid  injury  when  sharp  instruments  eure 
introduced  into  the  uterus. 

Finally,  in  regard  to  the  availability  of  the  D&X 
procedure,  it  can  be  performed  on  an  outpatient  basis,  and 
does  not  require  hospitalization.   JQthougb  the  procedure 
requires  three  separate  visits  to  the  clinic,  the  insertion  of 
laminar ia  on  days  one  and  two  takes  less  than  an  hour  (Tr., 
12/5,  at  22),  and  the  D&X  procedure  itself,  which  is  performed 
on  the  third  day,  requires  a  total  time  of  less  than  two  hours 
fld.^ .   At  leest  three  doctors  in  Ohio  perform  some  variation 
of  the  DfcX  procedure:  Plaintiff  Haskell  (Tr.,  11/8,  at  109- 
10);  Oar.  John  Doe  Number  One  (Tr.,  12/S,  at  43);  and  Dr.  John 
Doe  number  Two  (Tr.,  12/7,  at  47-48). 


e.  Conclusion 
After  viewing  all  of  the  evidence,  and  hearing  all  of  the 
testimony,  this  Court  finds  that  use  of  the  D&X  procedure  in 
the  late  second  trimester  appears  to  pose  less  of  a  risk  to 
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natemal  health  than  does  the  D&E  procedure,  because  it  is 
less  invasive — that  is,  it  does  not  require  sharp  instrujnents 
to  b«  inserted  into  the  uterus  with  the  saae  frequency  or 
extent— and  does  not  pose  the  saae  degree  of  risk  of  uterine 
and  cervical  lacerations,  due  to  the  reduced  use  of  forceps  in 
the  uterus,  and  due  to  the  removal  of  2my  need  to  crush  the 
s)cull  and  reaove  it  in  pieces,  which  can  injure  maternal 
tissue. 

This  Court  also  finds  that  the  O&X  procedure  appears  to 
pose  less  of  a  risk  to  maternal  health  than  the  use  of 
induction  procedures,  which  require  the  woman  to  go  through 
labor,  pose  additional  risks  resulting  from  the  injection  of 
fluids  into  the  mother,  and  cannot  be  used  for  every  woman 
needing  an  abortion. 

Finally,  the  Court  finds  that  the  D&X  procedure ' appears 
to  pose  less  of  a  risk  to  maternal  health  than  either  a 
hysterotomy  or  a  hysterectomy,  both  of  trtiich  are  major, 
traumatic  surgeries. 

Because  the  O&X  procedure  appears  to  have  the  potential 
of  being  a  safer  procedure  than  all  other  available  abortion 
procsdurss,  this  Court  holds  that  the  Plaintiff  has 
demonstrated  a  substantial  likelihood  of  success  of  showing 
that  the  state  is  not  constitutionally  permitted  to  ban  the 
procedure.   If  this  abortion  procsdurc,  which  appears  to  pose 
less  of  a  risk  to  maternal  health  than  any  other  alternative, 
were  banned,  and  women  w^re  forced  to  use  riskier  and  more 
deleterious  abortion  procedures,  the  ban  could  have  the  effect 
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of  placing  a  substantial  obstacle  in  the  path  of  women  seeJcing 
pre-viahility  abortions,  which  would  be  an  undue  burden  and 
thus  unconstitutional  under  Casev. 

Even  if  induction  procedures  were  as  safe  as  the  D&X 
procedure — and  this  Court  does  not  find,  on  the  evidence,  rhat 
they  are  as  safe — the  requirement  that  a  pregnant  woman  be 
hospitalized  in  order  to  undergo  an  induction  procedxire  nay 
also  have  a  negative  impact  on  the  practical  availability  of 
abortions  for  women  seeking  pre-viability  abortions.   First, 
hospitals  may  refuse  to  allow  induction  procedures  on  an 
elective  basis,   including  those  situations  in  which  a  woman 
wishes  to  abort  a  fetus  with  severe  anomalies.   Second,  it  may 
be  psychologically  daunting  to  undergo  the  induction  procedure 


in  the  hospital  environment. 


These  practical  problems  may 


discourage  women  in  their  second  trimester  from  exercising 

Por  •sampla,  Hiaal  Vallay  Bo«pi«Al,  in  D«yteD,  Ohio,  only  parmita 
Cberapautic  abortloam,    and  doea  not  allow  thalr  parfotmanc«  on  an  alacciva 
baaia  (DafandAnf  a  Bzlilbit  T) .      Dr.  Caorqa  Colar,  Cba  Ohio  Sac«ion  Cbiaf 
of  tba  Aaarlcan  Colla9a  of  Obatatrlciana  and  Cynacoloqiaca,  aiao  taaciflad 
that  *lt'a  90ttac  to  tba  polat  now  wbara  aany  of  tba  boapitala  do  oot  bava 
facllltlaa*  to  parfore  abortloaa  by  uaa  of  induction  aathoda  <Tr.,  12/6  at 
118).   XltbouQh  Or.  Harlan  Cilaa,  a  Paonaylvania  phyaician,  taatifiad  that 
it  waa  bia  opinion  that  aavaral  Ohio  faeilitiaa  allowad  tha  parforaanca  of 
alactiva  abortiona  (Tr. ,  11/U,  at  337),  thia  Court  ia  aora  inclinad  to 
raly  on  tba  taatianny  of  Dr.  Colar,  wbo  practicas  in  Ohio,  and  wboaa 
taatiBoay  waa  •pacifically  diraetad  toward  aaeoad-triaaatar  abortiona. 
Thia  Court  coocliidaa  that  tba  prapoodaranca  of  tba  avidanca  ia  that  faw 
Ohio  boapitala  allow  nea-tbarapautic,  aaeood-triaaatar  abortiona. 

Dr.  Boa  Siwbar  Qna,  wbo  uaad  to  parfora  induction  procaduraa  but  now 
parfoves  a  varatiaa  of  tba  D&X  procadora,  taatifiad  tb/^t  boapitala  and 
boapital  peraotuMl  Tiaw  induction  procaduraa  aa  a  *aacond-claaa  procadura* 
perforaad  oe  *aacond-claaa  patianta,*  and  that  tba  protolaa  ia  axacarbatad 
by  tha  praetica  of  locatiitq  tba  wrMin  obtaining  tba  abortion  in  cloaa 
proximity  to  woaan  giving  birth  (Tr..  U/S.  at  37-3S).   Or.  Mary  Campbell 
alao  taatifiad  that  it'a  dapraaaing  for  tba  patiant  to  undergo  an  abortion 
procedure  in  tha  labor  and  daliTacy  area  of  a  boapital i  'Tbaaa  are 
faailiaa  often  with  wanted  pragnanciaa  gone  awry  wbo  in  tba  couraa  of 
their  tlae  in  tba  boapital  ...  got  to  bear  eareral  other  faailiaa  through 
cloaed  doora  ...  ahouting  rather  happily  ...  it'a  a  boy  or  it'a  a  girl.* 
(Tr.,  12/6,  at  28-29). 
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tfceir  right  of  seeking  elective,  pre-viability  abortions,  or 
■aJce  it  practically  iapossiblc  to  do  so,  thereby  amounting  to 
an  undue  burden  on  the  right  to  seek  a  pre-viability  abortion. 
In  contrast,  the  D&X  procedure  can  be  perforaed  on  an 
outpatient  basis  within  a  such  shorter  period  of  time,  and  is 
not  limited  by  either  of  these  practical  problems. 

For  both  of  these  reasons— because  the  DfcX  procedure 
appears  to  be  the  safest  aethod  of  terminating  a  pregnancy  in 
the  late  second  trimester,  and  because  the  0£X  procedure  is 
more  available  than  induction  methods,  which  require  the  woman 
to  be  hospitalized — this  Court  holds  that  Plaintiff  has 
demonstrated  a  substantial  likelihood  of  success  of  showing 
that  the  ban  on  the  D&X  procedure  is  unconstitutional  under 
Danforth  and  £aSfiX-^^ 


3.  Leaitimaev  of  the  State's  Asserted  Interest  in  Banning 
the  DtX  Procedure 

Nert,  this  Court  turns  to  the  state's  asserted  interest 

in  enacting  the  ban  on  the  D4X  procedure,  and  to  the 

constitutional  legitiaacy  of  that  interest.  The  Ohio  General 


Oefaadasts  Imt*  aryued  that  the  «ffl.raatlT«  dafanae,  codiflad  «t  O.R.C. 
S  2919. 1S(C),  save*  tba  ban  froa  balnq  an  undua  burdan.   Under  the 
afflxaaCive  defanaa,  if  a  phyaician  who  ia  proaacutad  for  parformLng  «  0£X 
proeadura  can  praaaat  jit\Bt    ttcim   aTldaoca  that  all  othar  procaduraa  would 
hara  pose4  a  greater  riak  to  tha  aothar'a  health,  than  tha  proaaeutor  haa 
the  burdaa  of  proring,  beyond  a  raaaonabla  doubt,  that  at  laaat  ona  othar 
abortioe  —tbod  ««ould  not  hara  poaed  a  greater  risk  to  tha  aothar'a 
health. 

Dafandanta'  arguaant  ia  unparauaaiva,  for  two  raaaona.   Pirat,  tha 
certainty  of  arrest  and  preaaeutioa  ia  certain  to  chill  phyaiciana  froa 
performing  tba  MX  procedure,  avan  where  it  ia  tha  laaat  riaky  aathod  of 
abortioe.   Second,  erea  if  there  ware  no  chilling  affect,  tha  challenged 
law  rastricta  the  aTailability  of  Oai  procaduraa  to  aituationa  whara  it  ia 
obTioualy  and  irrefutably  the  aafaat  aathod.  Given  thia  court 'a  findinga 
that  the  0«X  procedure  aay  be  aafar  and  aora  available  than  othar  aathoda 
of  abortion,  thia  would  atill  aaount  to  an  undue  burden. 
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Xssesbly  declared  that  its  intent  in  banning  the  D&X  procedure 
was:  *to  prevent  the  unnecessjiry  use  of  a  specific  procedure 
used  in  performing  an  abortion.   This  intent  is  based  on  4 
S£d^  interest  in  preventing  unnecessary  cruelty  is,  UlS.   tUlB^n 
fetus."   House  Bill  135,  Sec.  3  (enphasis  added). 

In  Casey,  the  Supreme  Court  recognized  two  specific 
interests  which  the  state  has  in  regulating  abortions  prior  to 
viability.   First,  "to  promote  the  State's  profound  interest 
in  potential  life  throughout  pregnancy  the  state  may  take 
measures  to  ensure  that  the  woman's  choice  is  informed,  and 
[these]  will  not  be  invalidated  as  long  as  their  purpose  is  to 
persuade  the  woman  to  choose  childbirth  over  abortion."   112 
S.Ct.  at  2821.   Second,  "the  State  may  enact  regulations  to 
further  the  health  or  safety  of  a  woman  seeking  an  abortion." 
Id.   Neither  of  these  interests,  however,  justify  regulations 
which  impose  an  undue  burden  on  the  right  to  seelc  a  pre- 
viability  abortion. 

Because  Casev  only  specifically  mentioned  these  two 
interests.  Plaintiff  argues  that  any  other  interest — such  as 
that  of  preventing  unnecessary  cruelty  to  the  fetus  during  the 
abortion — is  neither  proper  nor  legitimate.   Defendants  argue 
that  th»   Interest  is  justified  by  the  "State's  profound 
interest  in  potential  life  throughout  pregnancy,"  and  that  it 
would  be  contrary  to  logic  and  common  sense  to  hold  that  this 
interest  is  not  legitimate.   The  State  further  argues  that  if 
it  is  permitted  to  impose  regulations  which  prevent  cruelty  to 
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aniaala,  then  surely,  it  should  be  permitted  to  impose 
regulations  which  prevent  cruelty  to  fetuses. 

Again,  this  appears  to  be  an  issue  of  first  impression 
before  this,  or  any,  Court.   To  this  Court's  knowledge,  no 
abortion  regulation  has  heretofore  been  justified  by  an 
interest  in  preventing  unnecessary  cruelty  to  the  fetus. 
Moreover,  this  Court  has  no  precedent  to  directly  guide  and 
infora  its  decision.   There  are,  however,  a  few  observations 
which  help  its  analysis. 

First,  and  foremost,  this  Court  is  mindful  of  Casey's 
strong  recognition  of  the  State's  interest  in  potential  life 
throughout  the  pregnancy.   Second,  although  Casev  only 
specifically  delineated  a  few  interests  which  the  state  has 
which  justify  regulation,  nowhere  in  the  opinion  did  the  Court 
hold  that  no  other  state  interest  could  justify  regulations  on 
pre-viability  abortions.   These  observations,  taken  together, 
suggest  that  the  state  may  impose  regulations  which  vindicate 
its  interest  in  the  potential  life  of  the  fetus,  based  on 
interests  other  than  those  of  persuading  the  woman  to  choose 
childbirth  over  abortion,  or  of  protecting  her  health  and 
safety.   Finally,  the  Court  agrees  with  Defendants  that  it 
would  be  contrary  to  all  logic  and  common  sense,  to  hold  that 
a  state  has  no  interest  in  preventing  unnecessary  cruelty  to 
fetuses. 

Assuming  arguendo  that  the  interest  is  legitimate, 
however,  Casev  is  clear  in  holding  that  regulations  enacted  to 
further  legitimate  interests  may  not  impose  an  undue  burden  on 
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th«  right  to  seek  a  pre-viability  iibortion.   Because  Plaintiff 
has  d«aonstrated  a  substantial  livelihood  of  success  of 
showing  that  the  ban  on  OUC  abortions  would  iapose  an  undue 
burden  on  the  right,  the  legitimacy  of  the  state's  interest, 
no  matter  how  legitimate  or  compelling,  will,  in  all 
likelihood,  once  the  merits  of  this  litigation  are  determined, 
not  save  the  ban  from  being  unconstitutional. 

Although  the  Court  need  not,  at  this  point,  address  the 
testimony  concerning  the  cruelty  of  the  O&X  procedure— given 
that  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
success  of  showing  that  the  ban  on  the  procedxire  is  an  undue 
burden  and  therefore  is  unconstitutional — it  is  in  the  public 
interest  to  discuss  the  issue  of  cruelty.   Therefore,  this 
Court  now  turns  to  the  relevant  testimony. 

Defendants  called  two  experts  to  testify  to  the  pain  felt 
by  the  fetus  during  the  D&X  procedure. 

Or.  Joseph  Conomy  is  a  professor  of  clinical  neurology  at 
Case  Hestem  Reserve  University,  and  is  involved  in  the  issue 
of  medical  ethics.   He  has  studied  the  formation  of  the 
nervous  system,  and  has  worked  on  problems  of  the  nervous 
system  ia  fetuses  and  newborn  infants. 

I»  regard  to  fetal  neurology.  Dr.  Conomy  testified  that, 
at  the  age  of  twenty  to  twenty-four  weeks,  many  of  the  neural 


Fl«iacl£f  BMkell  tesclfiad  that  bm   didn't  beliava  thae  f««al 
nauxoiogieal  derelopeent  at  ttMoty^foux  weaka  tiould  allow  pain  iapulaaa  to 
b«  traaaeitted  to  tba  brain  (Tr..  ll/«,  at  179).  and  that  a  (atua  of  tha 
aaaa  age  lacked  tba  cognitiva  ability  to  parcaiTa  pain  (1^  at  180). 
Bacauaa  Or.  Baakall  waa  aot  qualifiad  aa  an  azpart  in  tha  araa  of  fatal 
oaurology,  tbia  Court  will  not  cooaidar  thia  taatiaony. 
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pathways  which  transmit  pain  to  the  brain  eire  established, 
although  the  cortical  projections  from  the  lower  level  of  the 
brain,  the  thalamus,  eu-e  not  yet  established  (Tr.,  11/13,  at 
301) .   It  is  his  opinion,  therefore,  that  pain  can  be 
transmitted  to  at  least  the  lower  levels  of  the  brain  at  that 
age  (Idj.  at  302)  . 

Or.  Conomy  further  testified  that  fetuses  at  the  age  of 
twenty  to  twenty-four  weeks  respond  to  nurturing  stimuli,  such 
as  stroking  the  face,  and  noxious  stimuli,  such  as  pricking 
the  skin,  in  different  ways.   Nurturing  stimuli  may  cause  a 
turning  of  the  head,  or  pursing  of  the  lips.   Noxious  stimuli 
will  cause  flexion  and  withdrawal  fid,  at  300-302) . 

In  reference  to  the  D&X  procedure.  Dr.  Conomy  testified 
that  it  is  his  opinion  that  the  procedure  would  prompt  an 
unpleasurable  stimulus  to  the  fetus  fid,  at  303).   Hte  also 
testified,  however,  that  it  would  be  "speculative"  to  try  to 
"get  inside  the  mind  of  a  fetus,  if  there  is  one."  fid,  at 
301) .   Indeed,  Or.  Conomy  specifically  refused  to  testify  that 
a  fetus  can  feel  pain:  although  the  fetus  does  "exhibit  a 
class  of  responses  that  are  characteristic  of  reflex  response 
to  obnoxious  stiaulation. . . .  feeling  is  very  much  beyond  that 
becau—  it  involves  perception,  designation,  locality,  and 
things  that  are  far  too  speculative  for  me  to  assure  you  that 
a  fetus  feels."  fid,  at  30S) .   Thus,  although  Or.  Conomy 
testified  that  a  fetus  at  the  age  of  twenty  to  twenty-four 
weeks  may  physically  respond  to  noxious  stimuli,  he  did  not 
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fmZLty   that  the  fetus  has  a  conscious,  mindful  awareness  of 
th«  pain  It  is  experiencing. 

Finally,  Or.  Conoay  testified  that  a  fetus  who  is  aborted 
by  the  D6E  procedure,  which  involves  dismefflbement,  might 
experience  as  much  discomfort  as  a  fetus  who  is  aborted  by  the 
DfiX  procedure  (Id.  at  307) . 

Defendants'  second  expert  was  Dr.  Robert  Vlhite,  who  is  a 
professor  of  neurosurgery  at  Case  Hestem  Reserve  University. 
He  has  been  the  director  of  a  brain  research  laboratory  for 
thirty  years,  but  has  not  specifically  studied  pain  or  its 
mechanisms . 

In  his  testimony.  Dr.  White  defined  "pain"  as  a 
physiological,  or  parfaaps  behavioral,  expression  resulting 
from  the  appreciation' of  a  noxious  stimulus  (Tr.,  12/7,  at 
119-120) . 

In  particular  reference  to  the  mechanics  of  the  D&X 
procedure.  Or.  White  testified  that  two  maneuvers  would  cause 
pain  to  the  fetus.   First,  the  act  of  compressing,  rotating, 
and  pulling  the  fetus  down  into  the  birth  canal — which  also 
occurs  during  childbirth,  at  a  more  advanced  age — must  cause 
pain  t«  tlM  fetus  fid,  at  131) .   Second,  it  was  his  opinion 
that  tlM  act  of  making  an  incision  in  the  back  of  the  neck  and 
enlarging  it— without,  apparently,  cutting  any  part  of  the 
nervous  system—and  then  Insarting  a  suction  tube  and 
evacuating  the  skull  contents,  must  be  painful  (liXj.)  • 

Initially,  Or.  White  testified  that  it  was  his  opinion 
that  the  fetus  mav  feel  pain  during  the  D&X  procedure;  this 
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answer  was  stricken  from  the  record  because  it  did  not 
indicate  an  opinion  within  reasonable  aedical  probability  (Id. 
at  110-11) .   L3ter  in  his  testinony,  and  after  viewing  a 
videotape  of  the  procedure  being  perfomed  on  a  dead  fetus. 
Dr.  White  aaended  his  opinion  to  state  that  the  fetus  can  feel 
pain  (1^  at  124).   He  based  this  opinion  partly  on  the  small 
size  of  the  infant,  which  means  that  pain  travels  a  much 
shorter  distance  than  in  adults,  and  partly  on  his  opinion 
that  chemicals  in  the  brain  which  suppress  pain  are  not 
established  in  fetuses,  whereas,  chemicals  which  reinforce 
pain  are  so  established  fid,  at  126-27) .   He  also  disputed  Dr. 
Conomy's  opinion  that  the  cortical  projections  from  the 
thalamus  are  not  established  at  twenty-four  weeks  fid,  at  158- 
59).        . 

In  regard  to  whether  a  fetus  at  twenty-four  weeks  can 
consciously  experience  pain.  Dr.  White  noted  that  the  problem 
is  "what  we  consider  consciousness."  fid,  at  162).   He  did 
admit,  however,  that  be  did  not  know  "at  what  particular  stage 
in  the  gestational  [age]  ...  that  an  infant  is  conscious." 
(Hi  at  163). 

Finally,  Or.  White  testified  that  the  D&E  procedure  would 
also  hm   painful  for  the  fetus,  although  the  nervous  system  is 
more  formed  at  twenty  to  twenty-four  weeks,  when  the  D&E 
procedure  is  used  on  a  less  frequent  basis  (IsL.  at  164) . 

Based  on  this  testimony,  this  Court  concludes  the 
following:  first,  there  is  evidence  that  a  fetus  of  age  twenty 
to  twenty-four  weeks  will  react,  physiologically,  to  noxious 
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stinuli.      Second,    the  evidence   is   inconclusive  as   to  whether 
the   pain   inpulses  are  transmitted  to  the  higher   levels   of   the 
brain  at  that   age.      Third,    the  evidence    is   inconclusive   as   to 
whether  the   O&X  procedure   is  Bore  painful   than  the   0(E 

29 

procedure . 

Finally,    and  aost   importantly,    neither  Or.    Conony   nor  Dr. 
White   testified  that  a  fetus  at  age  twenty  to  twenty-four 
weeks   experiences  a  conscious  awareness  of  pain.      Although 
Defendants  have  suggested  that  there  needn't  be  a  conscious 
awareness   of  pain  in  order  to  conclude  that  the  D&X  procedure 
is   "cruel,"    a   finding  that  there   is  such  a  conscious   awareness 
of  pain  on  the  part  of  the  fetus  does  appear  to  be  relevant  to 
this  Court;    so,    too,    is  the  inability  of  the  Court  to  ma)ce 
such  a   finding.      Some  might  argue  that  abortion   is  always 


Th«  parciaa   •clpuiated  that  «t  Um  haqinntnq  of  tba  D£Z  procadura,    aoaa 
fatuaaa  arm  daad,    and   tii   ara  aliva.      ha  axace  daflnitioo  of  rha  can 
'allTa'   waa  nalthar  atipulatad,    nor  ciarlflad  by  cba  arldaaca.      Indaad,    la 
aoaa  baaic,  -alaakanCal   lanaa,    tba   f«Cua   la   'allTa*    froa  t;ba  aoaant  of 
concapcion.      What   la  clear,    how  Tar,    iM  Utat   'ali^a*   doaa  not  aaan 
'Tlabla.'     Hera  allva  to  aaan  Tlabla,    ttaa  atipulacion  arguably  would  ba 
tranaforaad   inco  an  ackaowlailgaant  tbat  Zhm  04X  procadura   ia  aora  crual 
than  aithar  tba  D&B  procodara,    or  any  etbar  <ora  of  Bld-aacond  triaaatar 
pragnaacy  tarvlnationa. 

Aaaualng  arouando  that  tba   (atua  doaa   fael  pain,   ooa   factor  which 
auq9aata  that  tha  O&B  procadura  might  ba  aQra  painful  than  tha  D&Z 
procadura— tba  ptayaieal   act  of  d1  aaaehiriaq  tha  fatua   in  tba  0£S,    aa 
oppoaad  to  a  ralasivaly  quick   inciaioo  aad  aaetiOfiiaQ  procaaa   in  tba  OU— 
ia  balaaead  by  tha  younqar  a^a  of  tha  fatua  daring  tha  D&l  procadura, 
t«taicb  i«  perfenad  aarliar   in  tha  aarond  triaaatar,   whan  tba  narroua 
ayataa  is  aot  aa   fully  davalopad. 

>■— laj  that  tha  D4Z  procadura   ia   'crual,*   bowa»ar,   thia  Court 
falla  «*  ■••  hov  It   ia  aora  crual   than  tha  D4I   procwlura— which  involvaa 
tba  diaaasbaraaat  of  tha   fatua   and,    aoaatlaaa,    tba  cruahing  of    ita   akall— > 
or  bow  it  la  alwaya  erval,   givaa  that  tha   fatua  aay  alraady  ba  daad   (aaa 
Dafandaat'a  Bxhltoit  H) .      Tba  State -a  banning  of   tba  D£X  procadura  thua 
raiaaa  a  quaatioo  of  whether   ita  purpoaa   in  ao  doing  waa  to  pravant 
unnacaaaary  cruelty,    aa   atatad,    or,    rather,   waa  to  place  a   significant 
obatacla   in  tha  path  of   a  woaaa   tr«tr1n^  a  pra-riability  abortion   in  tha 
eid-aacoad  triaaatar.      Caaav.    lU   S.Ct.    at  3830.      £1,.  Danforth.    438  0.8. 
at   78    (diacuaaing   'tba   anoaaly   inbarant   in    (tha  ban  on  salina 
aaaiocantiaia)   whan   it  proacribaa  tha  ua«  of  aalina  but  doaa   not  prohibit 
tacbniquaa  that  ara  many  tieaa  aora   likaly  to  roault   in  aatamal   death*). 
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cruttl  because  it  ends  in  the  death  of  the  fetus;  this, 

however,  does  not  provide  a  basis  for  distinguishing  between 

different  aethods  of  abortion.   If  the  fetus  does  not  perceive 

or  experience  the  pain,  then  it  is  heurd  to  see  how  the  OfcX 

procedure  could  be  any  aore  cruel  than  any  other  abortion 

aethod. 

This  Court  recognizes  that  the  sxibject  of  when  a  fetus 

attains  consciousness  is  a  aatter  of  great  debate,  and  that 

reasonable  minds  can  differ  on  the  issue.   As  the  Supreme 

Court  stated  in  Casev: 

Men  and  women  of  good  conscience  can  disagree,  and 
ve  suppose  some  always  shall  disagree,  about  the 
profound  moral  and  spiritual  implications  of 
terminating  a  pregnancy,  even  in  its  earliest  stage. 
Som*  .of  us  as  individuals  find  abortion  offensive  to 
our  most  basic  principles  of  morality,  but  that 
cannot  control  our  decision.   Our  obligation  is  to 
define  the  liberty  of  all,  not  to  mandate  our  own 
moral  code. 

112  S.Ct.  at  2806.   Until  medical  science  advances  to  a  point 

at  which  the  determination  of  when  a  fetus  becomes  "conscious" 

can  be  made  within  a  reasonable  degree  of  certainty,  neither 

doctors  nor  judges  nor  legislators  can  definitively  state  when 

an  abortion  procedure  becomes  "cruel,"  in  the  sense  of  when 

the  f«feus  becomes  aware  of  pain.   That  judgment  must  be  made 

by  each  individual  member  of  society. 

Given  that  there  is  no  reliable  evidence  that  the  O&X 

proced\ire  is  more  cruel  than  other  methods  of  abortion,  this 

Court  is  unable  to  conclude  that  the  ban  on  the  use  of  the  D&X 

procedure  serves  the  stated  interest  of  preventing  unnecessary 
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cruelty  to  th«  fetus.    As  in  Danforth.  the  ban  on  the  Dtx 
procedure  therefore  "comes  into  focus,  instead,  as  an 
unreasonable  or  eurbitrary  regulation  designed  to  inhibit,  and 
having  the  effect  of  inhibiting,"  second-triaester  abortions 
prior  to  viability.   428  U.S.  at  79. 

This  conclusion  does  not,  however,  nean  that  the  state 
cannot  regulate  the  D&X  procedure,  short  of  an  absolute  ban. 
As  discussed  eibove.  Plaintiff  has  deaonstrated  a  sxabstantial 
likelihood  of  success  of  shoving  that  the  ban  on  the  D&X 
procedure  is  unconstitutional,  because  it  imposes  an  undue 
burden  on  the  right  to  seek  a  pre-viability  abortion,  and 
because  the  definition  of  D£X  is  vague.  Assiuing,  however, 
that  the  fetus  is  conscious  of  the  pain  involved  in  the  D&X 
procedure,  it  appears  to  this  Court  that  the  state  could  still 
seek  to  vindicate  its  asserted  interest  in  preventing  arguably 
unnecessary  cruelty  to  the  fetus,  by  regulating  the  procedure 
without  banning  it  outright. 

Although  the  testimony  on  this  issue  was  not  conclusive, 
one  such  possible  regulation  may  require  the  physician  to  cut 
the  umbilical  cord  prior  to  making  an  incision  in  the  base  of 


30 

Before  SMMMlt    ^^m  SlaC*  would  hMW  h*a   to  ahow  that  the  ban  on  the  O&Z 
procedure  was  eeceaaary  to  achirr*  a  coapallinq  atata  intaraat,  undar  a 
atrlet  eec«Ciay  tandard.   Aftar  Caaav.  tha  Stata  oaad  ooiy  abow  that  It 
baa  a  le«iti«ata  iataroat.  and  that  tha  cballanqad  ra^ulatioo  'cannot  ba 
aaid  (te|  aaria  ao  parpoaa  otbar  than  to  aaka  abortiona  aora  difficult.* 
112  S.Ct.  at  2t33.   Thla  n«w  approach  appaara  to  rwqulra  courta  to  axaauLoa 
wbathar  tba  cballaoQad  raqulatioa  aarraa  tha  atatod.  logltiaata  purpoaa. 
Sift.  AlR,.,    Barnaa  t.  Mtaalaainpi.  993  r.3d  133S,  1340  (Sth  Clr. )  (holding 
that  bacauaa  tha  challanfod  two-parant  cooaant  atatuta  balpod  to  aafa^uard 
tha  Intaraata  of  both  paranta  and  tha  faailly.  It  could  not  ba  aald  to 
aai.»a  ao  purpoaa  other  than  to  aaka  abortiona  aora  difficult),  eart. 
dlOiftd.  114  S.Ct.  468  (1993).   Accordingly,  thia  Court  auat  asaalna 
wbather  tha  ban  on  tha  DtX   proeadura  aarraa  tba  purpoaa  of  prarantinq 
unaacaaaary  crualty  to  tba  fatua. 
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thm   •kull,  and  to  wait  until  the  fetus  dies  as  a  result. 
Another  possible  regulation  aight  require  the  use  of  local  or 
general  anesthetic,  on  the  fetus  or  the  Bother.   By  use  of 
such  regulations,  states  could  prevent  arguably  unnecessary 
cruelty  in  the  abortion  procedure,  without  taking  away  the 
right  to  seeJc  a  pre-vizOiility  abortion.   In  enacting  any 
regulation  on  the  D4X  procedure,  however,  states  nust  bear  in 
Bind  that  they  cannot  reduce  either  the  safety  or  the 
availability  of  the  procedure.   Such  an  effect  would  render 
the  regulation  unconstitutional  under  both  Danforth  and  Casev. 

D.  The  Ban  on  Post-Viabilitv  Abortions 

1.  Description  of  the  Statute 

Because  the  challenged  ban  on  post-viability  abortions  is 
particularly  coaplex,  it  is  advisable  to  provide  a  detailed 
overview  of  all  of  the  provisions  before  proceeding  to  analyze 
thea  individually. 

House  Bill  135  bans  the  perforaance  of  all  post-viability 
abortions,  unless: 

(1)  tlM  physician  deteraines,  in  good  faith  and 
is  the  exercise  of  reasonable  aedical  judgment,  that 
tJM  abortion  is  necessary  to  prevent  the  death  of 
tAe  pregnant  woaan  or  (medically  necessary  to 
prevent]  a  serious  risk  of  the  substantial  and 
irreversible  iapairaent  of  a  major  bodily  function 
of  the  pregnant  woman,  [or] 

(2)  the  physician  determines,  in  good  faith  and 
in  the  exercise  of  reasonable  medical  judgment, 
after  making  a  determination  relative  to  the 
viability  of  the  unboxvi  human  in  conformity  with  [S 
2919.18(A)],  that  the  unborn  human  is  not  visible. 
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O.R.C.  S  2919.17(A) (1-2) .   The  statute  defines  a  serious  risk 

of  th«  substantial  and  irreversible  iDpaiment  of  a  major 

bodily  function  as  follows: 

[A]ny  nedically  diagnosed  condition  that  so 
complicates  the  pregnancy  of  the  woman  as  to 
directly  or  indirectly  cause  the  substantial  and 
irreversible  impairment  of  a  major  bodily  function, 
including,  but  not  limited  to,  the  following 
conditions:  (1)  pre-eclampsia;  (2)  Inevitable 
abortion;  (3)  presaturely  ruptured  membrane;  (4) 
diabetes;  (5)  multiple  sclerosis. 

O.R.C.  S  2919. 16(J).   This  definition  appears  to  limit  the 
legality  of  post-viability  abortions  to  situations  where  an 
abortion  is  required  to  preserve  the  woman's  physical  health, 
as  opposed  to  her  emotional  or  psychological  health. 

If  the  first  •xceptlon  applies  (the  abortion  is  medically 
necessary) ,.- the  physician  must  conform  with  a  number  of 
requirements  governing  the  performance  of  the  abortion,  unless 
a  medical  emergency  exists.   The  statute  sets  forth  five 
specific  conditions  %rtiich  must  be  satisfied: 

(a)  the  physician  who  performs  . . .  the  abortion 
certifies  in  writing  that  that  physician  has 
determined,  in  good  faith  and  in  the  exercise  of 
reasonable  medical  judgment,  that  the  abortion  is 
necessary  to  prevent  the  death  of  the  pregnant  woman 
or  a  serious  risk  of  the  substantial  and 
irreversible  impairment  of  a  major  bodily  function 
of  the  pregnant  woman. 

(b)  the  determination  of  [that]  physician  . . . 
is  concurred  in  by  at  least  one  other  physician  who 
certifies  in  %n:iting  that  the  concurring  pbysicizui 
has  determined,  in  good  faith,  in  the  exercise  of 
reasonable  medical  judgment,  and  following  a  review 
of  the  available  medical  records  of  and  any 
available  tests  i>ertaining  to  the  pregnant  woman, 
that  the  abortion  is  necessary  to  prevent  the  death 
of  the  pregnant  woman  or  a  serious  risk  of  the 
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substantial  and  irreversible  iapairaent  of  a  sajor 
bodily  function  of  the  pregnant  woman. 

(c)  the  abortion  is  i>erf orved  ...  in  a  health 
care  facility  that  has  or  has  access  to  appropriate 
neonatal  services  for  premature  infants. 

(d)  the  physician  ...  terBinate[s]  the 
pregnancy  in  the  manner  that  provides  the  best 
opportunity  for  the  unborn  hus^an  to  survive,  unless 
that  physician  determines,  in  good  faith  and  in  the 
exercise  of  reasonable  medical  judgment,  that  the 
termination  of  the  pregnjmcy  in  that  manner  poses  a 
significantly  greater  risk  of  the  death  of  the 
pregnant  woman  or  a  serious  risk  of  the  substantial 
and  irreversible  impairment  of  a  major  bodily 
function  of  the  pregnant  woman  than  would  other 
available  methods  of  abortion. 

(e)  the  physician  . . .  has  arranged  for  the 
attendance  in  the  same  room  in  which  the  abortion  is 
to  be  performed  ...  of  at  least  one  other  physician 
who  is  to  take  control  of,  provide  immediate  medical 
care  for,  &nd   take  all  reasonable  steps  necessary  to 
preserve  the  life  and  health  of  the  unborn  human 
immediately  upon  the  unborn  human's  complete 
expulsion  or  extraction  from  the  pregnant  woaian. 


O.R.C.  S  2919.17(B) (1) (a-e) .   These  requirements  may  be 

summarized  as  follows:  (1)  the  certification  requirement,  (2) 

the  second  physicizui  concurrence  requirement,  (3)  the  neonatal 

facility  requirement,  (4)  the  choice  of  method  requirement, 

and  (S)  the  second  physician  attendance  requirement. 

In  the  event  of  a  medical  emergency,  some  or  all  of  these 

requirements  may  be  waived.   The  statute  defines  a  medical 

em«r9«Bcy  as: 

[A]  condition  that  a  pregnant  woman's  physician 
determines,  in  good  faith  and  in  the  exercise  of 
reasonable  medical  judgment,  so  complicates  the 
woman's  pregnancy  as  to  necessitate  the  immediate 
performance  or  inducement  of  an  abortion  in  order  to 
prevent  the  death  of  the  woman  or  to  avoid  a  serious 
risk  of  the  substantial  and  irreversible  impairment 
of  a  major  bodily  function  of  the  pregnant  woman 
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that  delay  in  the  perforaance  or  induceaent  of  the 
abortion  would  create. 

O.R.C.  S  2919. 16(P).   If  a  aedical  eaergency  exists,  and  is 

such  that  the  physician  cannot  c<^ply  with  one  or  more  of  the 

conditions,  the  physician  say  perfora  the  abortion  without 

fulfilling  those  statutory  rcquireaents . 

The  statute  also  creates  a  rebuttable  presumption  of 

viability  at  twenty-four  weeks  of  gestational  age.  O.R.c. 

S  2919.17(C).  The  statute  defines  gestational  age  as: 

[T]he  age  of  an  unborn  human  as  calculated  from  the 
first  day  of  the  last  menstrual  period  of  a  pregnant 
woman. 

O.R.C.  S  2919.16(B) . 

A  person  vho   violates  any  of  the  above  provisions  is 
guilty  of  the  crime  of  terminating  a  human  pregnancy  after 
viability,  a  fourth-degree  felony.   O.R.C.  S  2919.17(0).   In 
addition,  that  person  may  be  civilly  liable  for  compensatory 
and  punitive  damages.   O.R.C.  S  2307. S2(B). 

Plaintiffs  have  challenged  seven  separate  provisions  of 
this  ban:  (1)  the  determination  of  non-viaLbillty,  (2)  the 
definition  of  serious  riak  of  the  substantial  and  irreversible 
iapairaent  of  a  major  bodily  function,  (3)  the  definition  of 
medical  eaargency,  (4)  the  second  physician  concurrence 
requirement,  (S)  the  choice  of  method  requirement,  (6)  the 
second  physician  attendance  requirement,  and  (7)  the 
presumption  of  viability,  including  the  statutory  definition 
of  gestational  age.   This  Court  will  consider  each  of  these 
challenges  separately. 
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2.  Deter»ina»ton  of  Won-viabilitv 

Aa  notad,  on«  exception  to  the  ban  on  post-viability 

abortlona  allows  a  perforaance  of  a  late-tera  abortion  if  the 

fetus  is  <leteralned  not  to  be  viable.   House  Bill  13S  defines 

viable  as: 

[T]he  stage  of  developaent  of  a  human  fetus  at  which 
in  the  determination  of  a  physician,  based  on  the 
particular  facts  of  a  woman's  oreonancv  that  are 
faiown  to  the  physician  and  in  light  of  medical 
technology  and  information  reasonably  available  to 
the  Physician,  there  is  a  realistic  possibility  of 
the  maintaining  and  nourishing  of  a  life  outside  of 
the  womb  with  or  without  temporiury  artificial  life- 
sustaining  support. 

O.R.C.  S  2919. 16(L)  (emphasis  added).   This  definition  appears 

to  allow  the  physician  to  rely  on  his  own  best  clinical 

judgment  in  determining  whether  a  fetus  is  viable. 

The  statute  directs,  however,  that  the  physician  cannot 

perform  a  late-term  abortion  unless  the  fetus  is  non-viable, 

as  determined  in  the  following  manner: 

(T]he  physician  determines,  in   good  faith  and  in  the 
exercise  &£  reasonable  medical  iiidS&£Q&r  that  the 
unborn  human  is  not  viable,  and  the  physician  makes 
that  determination  after  performing  a  medical 
exjAination  of  the  pregnant  woman  and  after 
performing  or  causing  the  performing  of  gestational 
age,  weight,  lung  maturity,  or  other  tests  of  the 
unborn  buaaa  that  a  reasonable  physician  making  a 
d«t«rmination  as  to  whether  an  unborn  human  is  or  is 
not  ^able  would  perform  or  cause  to  be  performed. 

O.R.C.  S  3919.X8(A) (1)  (emphasis  added).   Onder  this 
provision,  it  appears  that  the  physician  cannot  rely  solely  on 
his  or  her  own  best  clinical  judgment  in  determining  whether  a 
fetus  is  viable;  instead,  that  determination  must  be 
objectively  reasonable  as  well,  that  is,  reasonable  to  other 
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physicians,    as  well  as  to  the  physician  making  the 
dstsrmination . ^^ 

Plaintiff  argues  that  because  one  provision    (the 
definition  of   "viiUsle")    suggests  that  a  viability 
deteraination  aay  be  made  based  on  a  physician's  ovm   best 
clinical   judgment,    whereas  another  provision    (the 
determination  of  non-viability)    requires  that  determination   to 
be  reasonable  to  other  physicians  as  well,    the   statute    is 
unclear  as  to  what  standard  will   be  applied,    and,    thus,    is 
unconstitutionally  vague.      This  Court   agrees   that  the  quoted 
provisions  of  the  statute   set   forth  different   standards   for 
judging  the   legality  of  the  physician's  determination,    and, 
thus,    that^- Plaintiff  has  demonstrated  a  substantial   likelihood 
of  success  of  showing  that  the  determination  of  non-viability, 
as  required  to  satisfy  one  exception  to  the  post-viability 
ban,    at  O.R.C.    S   2919.17(A)(2),    is  unconstitutionally  vague, 


Tbe  Court  dratra  thia  cooclualea  (or  two  reasons.      First,    If  tb«  tar« 
*in  tbe  •xareise  of  reaaooabia  aadlcal   jud^aent*  were  a  subjactiTS 
standard,    rafarrlag  to  the  phyaleiaa'a  own  Jud^aant,    tbera  would  ba  no 
nead  to  alao  require  the  phyaieian  to  act   *in  good  faith.*      It   is  a  staxiB 
of   atatutory  coeatruetioo  that  no  word  or  worda  ahouid  ba  eoaatruad   in 
aueh  a  way  that  they  are  aurpluaage. 

Seeoed,   the  term  'raasonabla, *   aa   it   ia  uaed   in  tha   law  qenarally, 
alaoet   al»ef  iaeerporataa  an  objactiva  standard.      Tha  tare  'reasonable 
belief,"  fer  eaaaple,    ia    rn—inly  uaed  to   indicate  both  that  tha  actor 
hiaaelf  kel4e  a  belief,   ixul  ^t>a«  •  reaaooabla  man  ««ould  hold  that  belief 
under  the  eema  eircuaatancaa .      alack' s  Law  Dictionary  ^74   (6th  ad.    1991). 
The  teem  * res ami  ah la  cara*   maans    'that  degree  of   care  which  a  paraon  of 
ordinary  prudence  would  exarciaa   in  tha   sies  or  aisLilar  circumatancaa.* 
Id.    at  875.     Tha  tars  'raasonabla  cauae'   rafera  to  the   'basis  for  arrest 
without  warrant,    (with]    aueh  state  of   facta  as  would   lead  a  man  of 
ordiaary  cara  and  prudence  to  baliere    . . .    that  tha  parson   sought  to  be 
arraated  is  guilty  of  coemitting  a  crime.*      Id.        These  esaaplaa,   which 
are  not  axhaustiTe,    dsmonstrats  that   tha  term   'reaaooabla*   gencirally 
indicates   a  requirement  that  tha  action  ba  reaaonabla  ia  others.      Abaant  ■ 
clear  atatutory   intent  to  the  contrary,    thia  Court  must  construe  the  term 
*in  the  exerciae  of   reaaonabla  medical   judgment'   as   incorporating  an 
otojectiTO   standard. 


A0  72A 

(R««.  ama 


-    56    - 


79 


becaus*   It   fails  to  provide  the  physician  with   fair  warning  of 
what  legal   standard  will   be  applied,    and,    therefore,    of  what 
conduct  will   incur  criainal  and  civil   liability. ^^ 

3.    Definition   of   "Serioua   Risk  of   Substantial   and 

Irreversible   Impairaent  of   a  Maior  Bodily   Function" 

The  other  exception  to  the  post-viability  ban  requires  a 

deterBination  that  the  abortion  is  necessary  to  avert  the 

death  of  the  pregnant  woaan,    or  to  avoid  a  serious   risk  of   the 

substantial  and  irreversible   iapairaent  of  a  major  bodily 

function.      The  statute  defines  the  tern  "serious  risk  of  the 

substantial  and   irreversible   i^>airsent  of  a  najor  bodily 

function"   as   follows: 

[A]ny.-Bedically  diagnosed  condition  that  so 
coapiicates  the  pregnancy  of  the  woman  as  to 
directly  or   indirectly  cause  the  substantial  and 
irreversible   ispairsent  of   a  major   bodily  function, 
including,    but  not   limited  to,    the   following 
conditions:    (1)    pre-eclampsia ;    (2)    inevitable 
abortion;    (3)    prematurely  ruptured  membrane;    (4) 
diabetes;    (5)    multiple  sclerosis. 

O.R.C.    S   2919. 16(J).      This  definition  appears  to   limit  the 
legality  of  post-viability  abortions  to  situations  where  an 
sJaortion   is  r«qulr«d  to  preserve  the  woman's  physical  health, 
riaimtiff  argues  that  this  definition  is  too  narrow,    and 
does  IM^  allow  the  physician  to  consider  other   factors  which 


Staadlag  alone,   tlia  •catute's  deClaitLoa  of  ▼labia  %«ould  appoar  to  bo 
uneb)octloiiabl«,    bocauso   It  contalaa  •  puraiy  •utojoctlTo  atandard.      la 
cootraat,    it  couid  bo  ar^uod  that  tbo  dotormination  of  Tiabiiity  ia  void, 
•ititor  bocauaa   ita   lack  of  a  aciantar  roquiraaMot  ccoataa  vaguonoaa,   or 
bocaua*  tba  objoetiT*  r««aonAbi«naaa   at«ndard  wiii  cbiii  tho  pbyaiciaa'a 
datarminatioa  of  aon-riabiiity,   aad  craata  aa  undua  burdan.      For  thia 
coaaoa.    thia  Coort  hoida  that  tha  datarminatioa  of  noo-riability.    but  aot 
tho  dafinitioa  of  viabla,    ia  uocooatitutionai. 
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relat«  to  the  woman's  health,  including  psychological  and 

emotional  factors.   Plaintiff  cites  to  a  Supreme  Court 

abortion  case  decided  before  abortion  was  legalized  in  Roe  v. 

Wade,  which  discussed  a  statute  that  outlawed  abortions  except 

where  a  doctor  determined  that  the  abortion  was  necessary  to 

preserve  the  mother's  life  or  health: 

We  agree  . . .  that  the  medical  judgment  may  be 
exercised  in  the  light  of  all  factors—physical, 
emotional,  psychological,  familial,  and  the  woman's 
age — relevant  to  the  well-being  of  the  patient.   All 
these  factors  may  relate  to  health.   This  allows  the 
attending  physician  the  room  he  needs  to  make  his 
best  medical  judgment.   And  it  is  room  that  operates 
for  the  benefit,  not  the  disadvantage,  of  the 
pregnant  woman. 

Doe  v.  Bolton.  410  U.S.  179,  192  (1973).   Plaintiff  argues 

that  House  Bill  135  impermissibly  limits  the  physician's 

discretion  %o  determine  %rhether  an  abortion  is  necessary  to 

preserve  the  woman's  health,  because  it  limits  the  physician's 

consideration  to  medical  factors  relating  to  physical 

health." 

Defendant,  however,  cites  to  the  Supreme  Court's  more 

recent  decision  in  Casev.  which  upheld  a  similar  definition  of 

serious  risk  of  the  substantial  and  irreversible  impairment  of 

a  major  bodily  function,  that  also  limited  the  physician's 


The  t«««laoay  in   thia  e«a«  indic«t««  that  phyaiclans  do  routineXy 
coaaidar  noo  — dlcal  fftctoca  that  ralata  to  haalth,  whan  eauna«lia9   r"in 
•bant.   havlAg  an  abortieo.   Dr.  raula  Billard  teatlfled  that  aba  'tAkaa 
into  account  tba  circuaatancaa  of  tba  pr*9naaey  wtaicta  aay  bo  a  raault  of 
rape  or  iaeoac.   So,  I  tAka  into  aeoouat  the  paycbelOQieal  boaltb  of  tba 
LDdiTldual.*  (Tr.,  11/t,  at  39).   Or.  John  Deo  Muabor  Two  taatifiod  tbat 
bo  daela  with  hia  patlanta  'in  a  boliatic  approach,  ancoapaaaia?  not  ooly 
tba  pbyaleal  coaaoquancaa  of  tba  patiaat'a  particular  sltuatloa,  but 
ooeoapaaaLiig  bar  payeholegical  «Mll-balag,  boOi  abort  and  I009  tare.* 
(Tr.,  12/7,  at  22). 
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detenlnation  to  consideration  of  nedical  factors.   112  s.ct. 
at  2822.   Defendant  argues  tbat  the  Supreae  Court's  decision 
in  Casey  governs  here. 

Plaintiff  responds  by  pointing  out  that  the  challenged 
definition  in  Casey  did  not  have  the  effect  of  preventing  the 
performance  of  an  abortion,  altogether;  instead,  it  merely 
allowed  for  an  exception  to  the  informed  consent  requirement, 
the  24-hour  waiting  period,  and  the  parental  consent 
provision.   Thus,  Plaintiff  argues,  the  application  of  this 
definition  to  the  challenged  ban  on  post-viability  abortions 
will  have  a  more  severe  impact  than  it  did  in  Casey,  because 
it  will  completely  prevent,  and  not  merely  delay,  abortions 
that  may  be  necessary  to  preserve  the  mother's  overall  health. 

The  testimony  of  Jane  Doe  Number  Two  is  illustrative  of 
how  severe  this  impact  may  be.   This  witness  testified  to  the 
pain  and  suffering  she  and  her  husband  experienced  when  they 
discovered,  dtiring  her  twenty-second  weeX  of  pregnancy,  that 
their  baby  lacked  a  spine,  bad  malfunctioning  kidneys,  and  a 
clubbed  foot  (Tr. ,  12/6,  at  151-53).   A  neonatal  specialist 
advised  them  that  after  the  baby  was  bom,  it  would  be 
paralysed,  at  least  from  the  waist  down,  would  require 
immediate  Iddney  dialysis,  would  need  major  surgery  within 
thirty  minutes  of  birth,  and  would  prob«ibly  be  hydrocephalic 
(have  water  on  the  brain)  (Id.  at  154) .   Before  this 
discovery,  the  witness  testified  that  all  indications  pointed 
to  an  uneventful  pregnancy  fid,  at  155) . 
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Jane  Doe  Nuaber  Two  and  her  husband  decided  to  terminate 
the  pfegnancy,  rather  than  carry  the  baby  to  tern.   She 
explained  their  decision  as  follows: 

Juft  findii'ig  out  about  this,  mentally,  it  just 
—  it  crushed  both  of  us.   We  were  excited.   We 
wanted  a  baby  very  badly.   We  bad  prayed  for  a  girl, 
and  I  guess  there  was  guilt  involved  because  maybe 
we  didn't  pray  for  (tbc  baby  to  be]  healthy.   And 
you  felt  selfish. 

I  kept  thinking.  What  did  I  do?  You  know,  i 
didn't  smoke.   I  didn't  drink.   I  was  eating  right. 
This  has  to  be  one  of  our  fault's.   It  has  to  be 
somebody's  fault  in  some  way  that  we're  going 
through  this.... 

I  couldn't  imagine  mentally  going  to  term. 
When  I  found  this  out,  it  %ra8  on  a  Friday,  and  I  had 
my  [abortion]  procedure  scheduled  for  Tuesday;  and 
just,  during  that  time,  all  we  did  was  cry,  we  beat 
ourselves  up  about  what  could  we  have  done 
differently,  when  there  was  nothing  we  could  have 
done. 

I  just  —  if  1  had  to  carry  that  baby  to  term, 
I  am  not  sure  I  would  have  chosen  to  have  children 
again. 

Id.  at  155-56.   Jane  Doe  Nuaber  Two  terminated  her  pregnancy 

by  use  of  the  D4X  procedure,  which  was  performed  by  Dr. 

Haskell.   She  testified  that  it  was  important  to  her  that  the 

fetus  be  intact,  in  order  have  an  autopsy  performed,  and 

thereby  to  determine  whether  a  genetic  defect  had  caused  the 

fetal  anomalies  fid,  at  158) .   The  autopsy  results  indicated 

that  the  defect  tram  not  genetic.   She  and  her  husband  have 

since  hmd  twin  girls. 

Onder  House  Bill  135,  it  seems  probable  that  a  physician 

%(ould  have  been  forced  to  determine  that  Jane  Doe  Nuaber  Two's 

fetus  had  a  realistic  possibility  of  living  after  birth  with 

life-sustaining  support,  although  its  prognosis  was  dismal. 

Therefore,  if  this  Act  had  been  in  effect,  Jane  Doe  Number  Two 
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would  have  been  forced  to  carry  her  baby  to  ten,  because 
there  vas  no  threat  to  her  physical  health,  even  though  it 
seems  clear  that  this  would  have  been  very  danaging  to  her 
mental  and  emotional  health. 

It  is  also  possible  that  a  pregnant  woman  who  is  faced 
with  such  a  law,  and  who  is  carrying  a  fetus  with  severe 
anomalies,  might  feel  forced  to  abort  her  pregnancy  before  her 
twenty-fourth  week  of  pregnancy  merely  in  order  to  avoid  the 
ban,  even  if  she  would  prefer  to  try  some  measure,  such  as 
fetal  surgery,  to  mitigate  or  ciire  the  anomaly. 

This  possibility  is  suggested  by  the  testimony  of  another 
of  Dr.  Haskell's  patients,  Jane  Doe  Number  One,  who  terminated 
her  most  recent  pregnancy  on  November  30,  1995.   She  first 
learned  that  there  was  a  problem  in  her  sixteenth  week  of 
pregnancy,  when  it  was  discovered  that  her  baby  had  a  bladder 
obstruction  and  could  not  urinate  (Tr.,  12/S,  at  16-17).   Once 
it  was  determined  that  the  kidneys  were  functioning  and  that 
the  baby  was  making  good  urine,  this  witness  traveled  to 
Detroit  and  underwent  surgery  to  alleviate  the  bladder 
obstruction,  in  her  eighteenth  week  (I^  at  17-18) .   That 
surgery  was  successful;  however,  the  baby's  ureter  did  not 
function  properly,  and  the  baby's  right  kidney  failed  as  a 
consequence  fid. 1 . 

In  her  twentieth  week  of  pregnancy,  Jane  Doe  Number  One 
traveled  back  to  Detroit,  and  learned  that  her  baby  suffered 
from  "prxine  belly  syndrome."  (IiL^  at  19).   After  reading  about 
the  syndrome  and  consulting  with  their  physician,  the  witness 
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and  h«r  husband  learned  that  their  baby  only  had  a  twenty 

percent  chance  of  survival  at  birth,  that  he  would  need  a 

kidney  transplant,  and  that  he  would  probably  die  before  the 

age  of  two  (Iflj.  at  19-20)  . 

Jane  Doe  Number  One  was  now  in  her  twenty-second  weeX  of 

pregnancy.   She  and  her  husband  consulted  with  their  own 

doctor  and  a  pediatric  urologist,  and  then  decided  to 

terminate  the  pregnancy.   She  explained  why  they  decided  to 

have  an  abortion: 

Because  the  prognosis  was  so  poor.   We  had  seen  that 
the  left  kidney  had  already  become  involved,  and  the 
left  ureter  was  dilated.   So,  we  felt  certain  that 
that  kidney  was  going  to  fail,  and  we  felt  that  the 
baby  was  not  going  to  survive....  It's  terribly 
agonizing  to  have  a  baby  growing  inside  of  you  and 
to  feel  him  kick  and  to  know  that  he  won't  live. 
It's  terrible. 

Id.  at  21.   During  her  twenty- fourth  week  of  pregnancy,  Jane 

Doe  Number  One  received  an  abortion  by  use  of  the  D&X 

procedure,  which  was  performed  by  Dr.  Haskell.   She  compared 

her  experience  with  the  D&X  procedure  to  a  previous  abortion 

by  use  of  an  induction  procedure,  by  which  she  terminated 

another  pregnancy  with  severe  fetal  anomalies: 

Physically  ...  there  is  no  comparison.   There  was 
minimal  pain.   I  was  alert  the  entire  time,  and  the 
proc«dure  took,  I  would  say,  about  an  hour  to  an 
hour  and  a  half.   Physically,  the  [D&X]  procedure  is 
■uefa  —  it's  terrible  to  say  it  was  easier  or 
batter,  but  the  procedure  was  much  easier  to  endure. 

lij.   at  22-23.   She  testified  that  it  was  definitely  helpful  to 

have  the  D&X  procedure  available  to  her  (IjL.  *^  24) . 

In  addition,  Jane  Doe  Number  One  expressed  concern  that 

House  Bill  135  would  have  forced  her  to  make  a  decision  to 
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t«rainat«  the  baby  before  she  had  the  opportunity  to  do 

everything  possible  to  save  it: 

In  our  situation,  the  kidneys  were  involved,  and  . . . 
the  baby's  kidneys  don't  function  until  week  sixteen 
or  eighteen.   So,  therefore,  we  would  not  have 
known,  or  couldn't  know,  that  there  was  a  problem 
and  totally  tried  to  help  the  baby  and  Bake  him  a 
viable  baby  prior  to  that  tiae.   He'd  have  lost  the 
opportunity  ....  We  wouldn't  have  had  a  choice,  or 
as  many  choices. 

Id.   Because  her  physical  health  would  not  have  been 

threatened  by  carrying  the  baby  to  tera,  Jane  Doe  Number  One 

would  not,  under  Rouse  Bill  135,  have  been  peraitted  to 

terminate  her  pregnzmcy  after  her  baby  was  deemed  to  be 

viable. 

The  testimony  of  these  two  witnesses  demonstrates  the 

problems  with  House  Bill  135 's  narrow  definition  of  "serious 

risk  of  the  substantial  and  irreversible  impairment  of  a  major 

bodily  function,"  and  its  limitation  to  strictly  medical 

factors.  -First,  as  in  the  case  of  Jane  Doe  Number  Two,  this 

definition  will  force  women  to  carry  babies  to  term  which  are 

likely  to  die  before  birth  or  immediately  thereafter,  or  which 

have  a  prognosis  so  poor  that  its  parents  feel  it  would  be 

best  to  terminate  the  pregnancy.   This  result  could  have  a 

severe,  negative  impact  on  the  mental  and  emotional  health  of 

the  pregnant  woman,  as  well  as  on  the  mental  and  emotional 

health  of  the  baby's  father.   Second,  as  in  the  case  of  Jane 

Doe  Number  One,  the  possibility  of  being  required  to  carry  a 

severely  deformed  fetus  to  term  might  prompt  pregnant  women 

who  are  carrying  fetuses  with  severe  anomalies  to  abort  before 
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their  twenty- fourth  weeX,  slaply  in  order  to  avoid  the  ban, 
even  if  they  would  prefer  first  to  attempt  some  measures  to 
improve  their  baby's  chances  of  survival. 

Finally,  although  there  was  no  direct  testimony  from  a 
victim  of  rape  or  incest.  Dr.  Hillard  did  testify  about  an 
eleven-year-old  victim  of  incest,  whose  pregnancy  was  not 
diagnosed  until  approximately  her  twenty-second  week,  at  which 
time  legal  charges  were  brought  against  her  father  (Tr. ,  ll/B, 
at  52).   The  girl  and  her  mother  then  requested  that  the 
pregnancy  be  terminated,  and  Or.  Hillard  performed  the 
procedure.   Under  House  Bill  135,  Or.  Hillard  would  have  had 
to  perform  viability  testing  before  terminating  the  pregnancy ; 
if  the  fetus  had  been  adjudged  to  be  viable,  and  there  were  no 
physical  threat  to  the  girl's  health,  she  would  have  been 
forced  to  carry  her  pregnancy  to  term.   In  this  Court's  view, 
it  is  inconceivable  that  the  act  of  being  forced  to  bear  her 
father's  child,  could  have  failed  to  have  a  severe,  negative, 
and  lasting  impact  on  this  girl's  emotional  and  psychological 
health. 

The  issue  of  whether  a  state  may  ban  post-viability 
abortioMS  except  where  necessary  to  preserve  the  woman ' s 
phvsieml  health,  even  if  carrying  the  baby  to  term  would  cause 
her  to  suffer  severe  mental  or  emotional  harm,  appears  to  be 
an  issue  of  first  impression  before  thiv,  or  any.  Court. 

Under  the  authority  of  Doe  v.  Bolton,  discussed  above, 
this  Court  holds  that  a  state  may  not  constitutionally  limit 
the  provision  of  abortions  only  to  those  situations  in  which  a 


87 


pregnant  woaan'a  physical  health  is  threatened,  because  this 
iapermissibly  limits  the  physician's  discretion  to  determine 
what  Bcasures   are  necessary  to  preserve  her  health.  Casev 

is   not  dispositive  of  this  issue,    because   it  only  considered 
restrictions  which  delayed,    but  did  not  prevent,    pre-viability 
abortions;   whereas,    in  this  case,    the  statute  will   completely 
prevent  the  performance  of  post -viability  abortions  that  may, 
in  appropriate  medical   judgment,    be  necessary  to  preserve  Uie 
health  of  the  pregnant  woman.      Under  Casey .    such  a  regulation 
is  clearly  unconstitutional.      112   S.Ct.    at  2821.      Accordingly, 
Plaintiff  has  demonstrated  a  substantial   likelihood  of   success 
of   showing  that  the  Act's  definition  of   "serious  risk  of   the 
substantial   and   irreversible   impairment  of  a  major  bodily 
function,"   which   is   limited  to  strictly  medical   factors   in 
application  to  the  ban  on  post -viability  abortions,    is 
unconstitutional. 

4.    Definition  of   "Medical   Eaeroencv" 

In   its  explanation  of   its  Temporary  Restraining  Order, 
granted  on  November  13,    1995,    this  Court  stated  that  Plaintiff 
had  demonstratmd  a  substantial   likelihood  of  success  of 


la  •4dltioa,    mm  hlghlightad  by  Jaaa  Ooa  mmbT  Ona'a  tas^laony,    An 
•xceptioo  wtilch  la   llalcad  only  to  pcmmmrrinq  Om  praqnanc  tfonan'a 
phyaical  bMlth  say  run  tba  riak  of   iMpumiaaibly  limiting  tha  pbyalclan'a 
diacracion — and  eba  motbmV  dMiiaioo — to  taka  wtvatarar  atapa  aay  ba 
halpful    (aurgical  or  ottaarwiaa)    in  daaling  witb  ttia  apacific  problana 
facing  that  unborn  child. 

^^  Aa  diacuaaad  in  an  aarlior  part  of  tba  opinion,   thia  Court  concludaa 
that   it  naad  not  apply  tba  salamo  ataodaxd  to  raatrictiona  on  poat- 
▼iability  abortiooa,    and  that  a  pragnant  woaan  aay  thareforo  auccaad   in  a 
facial  challanga  to  auch  a  ragulatioa,   avan  if   aha  cannot  abow  that   -no 
aat  of  circuaatancaa  axiata  under  which  tba  law  «<auld  ba  valid.  * 
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shoving  that  the  medical  eaergency  definition  was 
unconstitutional  on  two  grounds:  first,  it  lacked  a  mens  rea. 
or  scisntsr,  reguireaent,  and  therefore  was  vague;  second,  it 
did  not  allov  physicians  to  rely  solely  on  their  own  best 
clinical  judgaent  in  determining  that  a  medical  emergency 
existed,  and  so  would  chill  physicians  from  exercising  their 
best  medical  judgment  in  deciding  whether  such  an  emergency 
exists.    Most  of  that  discussion  will  be  repeated  here.   In 
addition,  the  Court  will  address  the  effect  of  O.R.C.  $ 
2901.21,  which  could  potentially  allow  this  Court  to  import  a 
scienter  requirement  of  "recklessness"  into  the  medical 
emergency  definition. 

Before  turning  to  the  Act  itself,  it  is  advisable  to 
define  the  meaning  of  the  terms  "scienter"  and  "mens  rea" .  and 
to  describe  their  importance  in  the  law.   The  term  "scienter" 
means  "knowingly"  and  is  "frequently  used  to  signify  the 
defendant's  guilty  knowledge."  Black's  Law  Dictionary  1207 
(Sth  ed.  1979) .   The  term  "mens  rea"  refers  to  a  "guilty  mind, 
a  guilty  or  mrongful  purpose,  a  criminal  intent."   Id.  at  889. 
Both  of  these  terms  require  that  a  defendant  have  some  degree 
of  guilty  knowledge,  or  some  degree  of  blameworthiness  or 


36 

Od  thXm   peiat,  it  !•  aignif least  that,  •■  tmr   •■  thi«  Court  is  awara, 
no  etker  eeort  baa  been  coofrontad  with  •  aadieal  •■er^eocy  daflnition 
that  iaeledes  aa  ebjeetlT*  raquir— int,  and  tbecafor*  do«a  not  permit  the 
piiyslelaa  to  rely  aolaly  en  hia  or  her  beat  clinical  judgnant. 

This  eb)«ctiT«  requlraaant  aiia  certain  to  create  a  chilling 
af feet->particularly  given  the  lack  of  a  aeiantar  requiraaent.   Bren  if 
the  atatuta  had  a  acianter  requireaant,  it  eight  atill  have  a  chilling 
affect,  though  to  a  laaaer  extent,  given  that  the  phyaician  ««ould  atill  be 
aubject  to  proaeeution  if  other  phyaician*  diaagreed  with  hia  or  her 
dateraination.  Thia  Court  tharafora  takaa  no  poaition  on  whether  an 
objective  reguireaent  in  a  aadical  eaergency  definition,  with  or  without  a 
seieater  requiraaant,  ia  alao  voxd  for  vaguaaaaa. 
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culpaJaility,  in  order  to  be  criainally  liable,   statutes  which 
do  not  contain  such  a  reguirenent,  and  which  iiipose  criminal 
liability  even  if  the  defendant  did  not  Icnovingly  violate  the 
law,  or  did  not  have  a  culpable  state  of  Bind,  are  known  as 
"strict  liability"  statutes. 

There  is  a  strong  presumption  in  our  law  favoring  a  mens 
rea  or  scienter  reguireaent  in  statutes  which  create  criminal 
liability.   See  Staples  v.  Onited  states.  114  S.Ct.  1793,  1797 
(1994)  ("we  Bust  construe  the  statute  in  light  of  the 
background  rules  of  coBBon  law  ...  in  which  the  requirement  of 
soae  mens  rea  for  a  criae  is  firaly  eabedded") ;  United  states 
v.  Onited  States  Gvpsum  Co..  438  U.S.  422,  437-38  (1978)  ("the 
limited  circuBstances  in  which  Congress  has  created  and  this 
Court  has  recognized  [strict-liability]  offenses...  attest  to 
their  generally  disfavored  status") ;  Dennis  v.  Dnited  States. 
341  U.S.  494,  500  (1951)  ("the  existence  of  a  mens  rea  is  the 
rule  of,  rather  than  the  exception  to,  the  principles  of 
Anglo-Aaerican  criminal  jurisprudence") .   The  rationale  for 
this  presumption  was  eloquently  set  forth  by  Justice  Jackson: 

The  contention  that  an  injury  can  amount  to  a 
crime  only  when  inf lictad  by  intantion  is  no 
provincial  or  transient  notion.   It  is  as  universal 
and  persistant  in  aatur*  systems  of  lav  as  belief  in 
freedom  of  the  human  will  and  a  consequent  ability 
and  duty  of  the  normal  individual  to  choose  between 
good  and  evil.   A  relation  between  some  aental 
element  and  punishment  for  a  harmful  act  is  almost 
as  instinctive  as  the  child's  familiar  exculpatory 
"But  I  didn't  mean  to" 

The  unanimity  with  which  [courts]  have  adhered 
to  the  central  thought  that  wrongdoing  must  be 
conscious  to  be  criminal  is  eaphasized  by  the 
variety,  disparity  and  confusion  of  their 
definitions  of  the  requisite  but  elusive  aental 
eleaent [including]  such  terms  as  "felonious 
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int«nt,"  "crlainal  intent,"  "malice  aforethought," 
"guilty  Icnovledge , "  "fraudulent  intent," 
"willfulness,"  "scienter."  to  denote  guilty 
knowledge,  or  "aens  z£&>'   ^o   signify  an  evil  purpose 
or  aental  culpability.   By  use  or  coahination  of 
these  various  tokens,  they  have  sought  to  protect 
those  who  were  not  blaiaeworthy  In  mind  froa 
conviction  of  infaaous  coaaon-law  criaes. 

Morissette  v.  United  States.  342  U.S.  246,  250-52  (1952) 

(eaphasis  added) .   Although  the  presuaption  favoring  a  aens 

rea  requireaent  is  not  as  strong  in  statutes  creating  civil 

liability,  because  House  Bill  135  iaposes  civil  and  criainal 

liability  for  the  saae  actions,  this  Court  aust  analyze  the 

provisions  of  the  Act  in  light  of  the  presuaption  of  a  nens 

rea  requireaent.   Having  described  the  aeaning  emd  iaportance 

of  a  "guilty  knowledge"  requireaent  in  laws  creating  criainal 

liability,  this  Court  now  turns  to  House  Bill  135. 

The  aedical  eaergency  exception,  which  is  defined  in  Ohio 
Revised  Code  section  2919.16(F),  is  e^loyed  in  the  ban  on 
post-viability  abortions.   This  Court  concludes  that  because, 
under  the  definition  of  aedical  emergency,  a  physician  may  not 
rely  alone  on  his  own  good-faith  clinical  judgment  in 
determining  that  a  medical  eaergency  exists,  and  because  both 
the  aedical  emergency  definition  and  provisions  imposing 
criminal  liability  for  violations  of  section  2919.17  lack 
scienter  requirements.  Plaintiff  has  demonstrated  a 
sxibstantial  likelihood  of  success  of  showing  that  the  medical 
emergency  definition  in  the  Act  is  unconstitutional. 

House  Bill  135  defines  a  medical  emergency  as  follows: 

"Medical  emergency"  means  a  condition  that  a 
pregnant  woman's  physician  determines.  In  good  la^^tl 
Afifl  in  ihM.   exercise  qX  reasonable  medical  jydqpypt. 
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•o  coaplicatas  the  woaan's  pregnancy  as  to 
nec«ssitat«  the  immediate  p>erforBiance  or  Inducement 
of  an  abortion  in  order  to  prevent  the  death  of  the 
pregnant  voaan  or  to  avoid  a  serious  risic  of  the 
sxibstantial  and  irreversible  impairment  of  a  major 
bodily  function  of  the  pregnant  woman  that  delay  in 
the  performance  or  inducement  of  the  abortion  would 
create . 

O.R.C.  S  2919.16(F)  (emphasis  added).   This  definition 

includes  subjective  and  objective  requirements:  the  physician 

must  believe,  himself,  that  the  abortion  is  necessary,  and  his 

belief  must  be  objectively  reasonable  to  other  physicians. 

Under  this  definition,  a  finding  that  the  physician  failed  to 

act  in  good  faith  is  therefore  not  necessary  to  impose  civil 

and  criminal  liability.   One  could  act  in  good  faith  and 

according  to  one's  own  best  medical  judgment,  and  yet  incxir 

civil  and  criminal  liability  if,  after  the  fact,  the  exercise 

of  that  medical  judgment  is  determined  by  others  to  have  been 

not  objectively  reasonable.   In  other  words,  physicians  need 

not  act  villfully  or  recklessly  in  determining  that  a  medical 

emergency  exists  In  order  to  incur  criminal  liability; 

instead,  they  face  liability  even  if  they  act  in  good  faith, 

and  according  to  their  own  best  (albeit,  in  the  later  opinion 

of  others,  mistaken)  medical  judgment.   Thus,  this  definition 

appears  to  creat*  strict  liability,  that  is,  liability  even  if 

the  pbysician  acts  in  good  faith,  and  without  a  culpable 

mental  state,  to  comply  with  the  statute. 

Although  this  Court  is  unaware  of  any  case  trtiich  has 

considered  the  constitutionality  of  a  similar  provision,  there 

are  three  cases  which  this  Court  finds  to  be  relevant.   In 
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pQT«ut;t;i  V.  yranlclin.  439  U.S.  379,  396  (1979),  th«  Supr«B« 
Court  b«ld  unconstitutional  a  Pennsylvania  provision  %rtiicb 
rsquirsd  physicians  co  detaralns  non-viability  bafor* 
parforming  an  abortion.   If  a  physician  eailad  to  abide  by 
•paoific  raquiramants  vbara  thara  vas  "sufifioiant  raason"  to 
baliava  that  tba  fatua  "may  b«  viabla,"  ba  was  civilly  and 
eriainally  liabla.  Uij,   at  394.  No  laaguaga  in  tba  statuta 
Indieatad  that  liability  was  to  b«  pradicatad  en  a  culpabla 
■tata  of  mind,   id,  at  3t0,  n.l.  Tba  datermination  of  non- 
viability  vas  to  ba  basad  on  tba  physician's  "axparianca, 
judgmant,  or  profassional  coapatanca."  id.  at  3S0  n.l. 
In  concluding  that  tha  provision  did  not  contain  a 
sciantar  requiramant,  tba  Court  found  that  naitbar 
Ponnsylvaaia  oriainal  lav  nor  tha  Act  Itsalf  "raquiras  that 
tha  physician  ba  culpabla  in  failing  to  find  sufficiant  raason 
to  baliava  that  tha  fatus  say  ba  viabla."  2A*.  at  394-95.  Tba 
Court  also  notad  that  tha  subjaetiva  standard  in  tba  Act  which 
is  "kayad  to  tha  physician 'a  Individual  skills  and  abilitias 
...  is  diffarant  fr^  a  raquiramant  that  tha  physician  ba 
culpabla  or  blaaaworthy  for  hia  parf orsanca . . . . "  id.  at  399 
n.l3.  Iba  Bupraaa  Court  than  bald  tha  provision  void  for 
vaguaaass  dua  to  its  lack  of  a  aaiia  UA  raqulraiMnt: 

This  Court  haa  long  racognlsod  that  tha 
oonstitutionality  of  a  vagua  statutory  atandard  ia 
eleaaly  ralatad  to  wbathar  that  atandard 
inoorperataa  a  raquiramant  of  uUiM.  CM*   Baoausa  of 
tha  abaanca  of  a  sciantar  raquiramant  In  tha 
prevision  diraeting  tba  physician  to  datarmina 
wbathar  tha  fatus  is  or  may  ba  viabla,  tha  statute 
is  little  more  than  a  'trap  for  thoae  who  act  in 
good  faith.' 
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The  perils  of  strict  criminal  liability  are 
particularly  acute  here  because  of  the  uncertainty 
of  the  viability  deteraination  itself.   As  the 
record  in  this  case  indicates,  a  physician 
daterainas  whether  or  not  a  fetus  is  viable  after 
conaidering  a  number  of  vairiables  ....  In  the  face 
of  these  uncertainties.  It  ia  not  unlikely  that 
experts  vill  disagree  ....  The  prospect  of  such 
disagreement,  in  conjunction  with  a  statute  imposing 
strict  civil  and  criminal  liability  for  an  erroneous 
determination  of  viability,  could  have  a  profound 
chilling  effect  on  the  willingness  of  physicians  to 
perform  abortions  ...  in  the  manner  indicated  by 
their  best  medical  judgment. 

Id.  at  395-96  (citations  omitted)  (emphasis  added) . 

Colautti  is  directly  applicable  to  this  case,  insofar  as 

the  determination  of  whether  a  medical  emergency  exists  is 

similarly  fraught  with  uncertainty,  and  is  therefore  equally 

susceptible  to  being  disputed  by  experts  at  a  later  date, 

thereby  resulting  in  criminal  liability  even  where  the 

phyaician  acted  in  good  faith.   As  noted,  the  medical 

emergency  exception  in  House  Bill  135  contains  both  a 

subjective  and  an  objective  requirement.   Because  both  of 

these  requirements  must  be  met  in  order  for  th?  physician  to 

avoid  liability,  and  because  there  is  no  scienter  requirement 

in  this  provision,  a  physician  who  performs  a  post-viability 

abortion  under  the  medical  emergency  exception  may  be  held 

liable  even  if  h«  or  she  acted  in  good  faith,  as  long  as  the 

phyaician  waa  later  determined,  in  the  eyes  of  others,  using 

20/20  hindaight,  to  have  acted  unreasonably.   Plaintiffs  have 

damonatrated  a  aubatantial  likelihood  of  success  of  showing 

that,  given  the  short  amount  of  time  in  which  every  decision 

regarding  a  medical  emergency  must  be  made,  and  given  the 
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varying,  highly  individual  factors  which  must  be  considered 
for  aach  casa,  it  is  not  unlikely  that  even  where  a  physician 
acts  in  good  faith,  experts  say  later  disagree  as  to  the 
existence,  iaaediacy,  or  extent  of  a  nedical  eaergency.   As  in 
Colautti.  this  prospect  of  disagreeaent ,  combined  with  the 
strict  civil  and  criminal  liability  for  even  good-faith 
determinations,  could  chill  physicians  from  performing  post- 
viability  abortions  even  where  it  is  their  best  medical 
judgment  that  an  abortion  is  required  to  preserve  the  life  or 
health  of  a  patient. 

In  so  finding,  this  Court  acicnowledges  that  the  "undue 
burden"  analysis  in  Planned  Parenthood  v.  Casev.  112  S.Ct. 
2791  (1992),  applies  only  to  pre-viability  abortions,  and 
therefore  does  not  apply  to  this  provision  governing  the 
performance  of  post-viability  abortions.   Although  it  may  seem 
that  this  would  render  any  "chilling  effect"  irrelevant,  this 
is  manifestly  not  the  case.   In  Casev.  the  Supreme  Court 
recognized  that  the  State's  interest  in  the  life  of  the  fetus 
allows  it  to  regxilate  or  proscribe  abortions  after  viability, 
except  "where  it  is  necessary,  in  appropriate  medical 
judgment,  for  the  preservation  of  the  life  or  health  of  the 
mother."   112  S.Ct.  at  2821.   Such  is  the  situation  here.   If 
physicians  were  chilled  from  acting  according  to  their  own 
best  medical  judgment  when  determining  whether  a  post- 
viability  abortion  is  necessary  to  save  the  life  of  the 
mother,  and  were  forced  to  resolve  even  the  smallest  doubt  in 
favor  of  a  refusal  to  act,  this  could  have  a  profound. 
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n«9ativ*  impact  on  the  state's  interest  in  preserving  the  life 
and  bacl'th  of  the  mother,  and  on  the  pregnant  woman's  interest 
in  her  own  life  and  health.   It  is  this  Court's  belief  that 
such  a  situation  would  offend  the  Constitution  to  an  even 
greater  degree  than  those  situations  in  which  a  chilling 
effect  precludes  the  performance  of  elective  pre-viability 
abortions,  which  are  not  necessary  to  preserve  the  mct:her ' s 
life  or  health.   Therefore,  the  analysis  in  Colautti  is 
applicable  to  this  case. 

A  more  recent  case  which  addresses  this  issue  is  Planned 
Parenthood.  Sioux  Falls  Clinic  v.  Miller.  63  F.3d  1452  (8th 
Cir.  1995) .   In  that  case,  the  Court  invalidated  provisions 
regarding  the  performance  of  abortions  which  created  civil  and 
criminal  liability  for  violations  of  South  Dakota's  parental- 
notice,  mandatory- information,  and  medical-emergency 
requirements.   The  medical  emergency  provision  in  that  case 
did  not  require  the  physician  either  to  act  in  good  faith,  or 
to  apply  reasonable  medical  judgment;  instead,  it  merely 
provided: 

If  a  medical  emergency  compels  the  performance  of  an 
abortion,  the  physician  shall  inform  the  female, 
prior  to  the  abortion  if  possible,  of  the  medical 
lad 1 rations  supporting  his  judgment  that  an  abortion 
Im  necessary  to  avert  her  death  or  that  delay  will 
eramte  serious  risk  of  substantial  and  irreversible 
inpairment  of  a  major  bodily  function. 

Id.  at  1455  n.4.   Other  provisions  imposed  civil  and  criminal 

liability  for  violation  of  the  medical  emergency  provision: 

[S  34-23A-22]   If  an  abortion  occurs  which  is  not  in 
compliance  with  [the  medical  emergency  provision], 
the  person  upon  whom  such  an  abortion  has  been 
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p«r£orBed  . . .  aay  maintain  an  action  against  the 
p«raon  who  perforaed  the  abortion  for  ten  thousand 
dollars  in  punitive  daaages  and  treble  whatever 
actual  daaages  the  plaintiff  may  have  sustained. 

[34-'23A-10.2]   A  physician  who  violates  [the  medical 
emergency  provision]  is  guilty  of  a  Class  2 
misdemeanor . 

Id.  at  1455-56  n.5-6.   None  of  these  provisions  contained  a 

scienter  or  mens  rea  requirement  on  their  face. 

The  District  Court  found  that  the  provision  creating 

criminal  liability  lacked  a  msaa,   rea  requirement,  which  "made 

it  unconstitutionally  vague,  creating  a  'chilling  effect'  so 

that  physicians,  who  cannot  guess  the  standard  under  which  the 

courts  will  judge  their  conduct,  would  choose  not  to  act  at 

all."   Id.  at  1463.   The  District  Court  also  invalidated  the 

civil  liability  provision  on  similar  grounds,  after  concluding 

that  strict. civil  liability  created  an  undue  burden  because  it 

made  it  unlikely  that  any  physician  would  perform  abortions. 

The  Eighth  Circuit  affirmed  the  lower  court's  decision, 

due  to  the  statute's  lack  of  a  scienter  requirement.   It 

agreed  that  the  provision  creating  criminal  liability  would 

create  an  undue  burden  by  chilling  the  willingness  of 

physicians  to  perform  abortions.   Id.  at  1465.   It  further 

agreed  that  the  provision  creating  civil  liability — which  did 

not  require  a  finding  that  the  defendant  acted  willfully, 

wantonly,  or  maliciously,  before  awarding  punitive  damages — 

was  invalid: 

The  potential  civil  liability  for  even  good-faith, 
reasonable  mistakes  is  more  than  enough  to  chill  the 
willingness  of  physicians  to  perform  abortions  in 
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South  Dakota.   We  therefore  hold  that  [this 
provision]  is  an  undue  burden  on  a  woman's  right  to 
choose  whether  to  terainate  her  pre-viability 
pregnancy . 

Id.  at  1467. 

As  noted,  the  aedical  eaergency  exception  in  House  Bill 
135  could  iapose  civil  and  criainal  liability  even  where  the 
physician  acted  in  good  faith.   Plaintiffs  have  demonstrated  a 
substantial  likelihood  of  success  of  showing  that,  given  the 
fact  that  reasonable  physicians  might  disagree  as  to  the 
existence  or  immediacy  of  a  medical  emergency,  this  provision 
would  create  liability  even  for  good-faith,  reasonable 
mistakes.   As  in  Miller,  this  result  would  chill  the 
willingness  of  physicians  to  perform  post-viability  abortions 
even  where. they  are  necessary,  in  a  medical  emergency,  to 
preserve  the  life  and  health  of  the  mother. 

A  third  case  which  supports  this  Court's  findings  is  the 
Eighth  Circuit's  decision  to  uphold  the  North  Dakota 
definition  of  a  medical  emergency,  because  it  allowed  the 
physician  to  rely  on  his  or  her  own  "best  clinical  judgment" 
in  determining  whether  an  emergency  existed,  and  because  the 
statute  contained  a  scienter  requirement.   Farao  Women ' s 
Health  org,  v.  Sehafer.  18  r.3d  526,  534  (8th  Cir.  1994)  ("It 
is  th«  «x«rcise  of  clinical  judgment  that  saves  the  statute 
from  vagueness...  In  addition,  the  North  Dakota  Act  contains  a 
scienter  requirement  that  we  believe  prevents  a  finding  of 
vagueness.").   Accord  Barnes  v.  Moore.  970  F.2d  12,  15  (5th 
Cir.  1992)  (upholding  medical  emergency  definition  which 
allowed  physician  to  rely  on  "best  clinical  judgment"  and 
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contaiiMd  scienter  requireaent  for  inposition  of  criminal 

liability) .   The  atatute  at  issue  in  Schafer  defined  a 

"aedical  eaergency"  as: 

that  condition  trhich,  on  the  basis  of  the 
physician's  t2fiS£  clinical  judgment,  so  complicates  a 
pregnancy  as  to  necessitate  an  immediate  abortion  to 
avert  the  death  of  the  mother  or  for  which  a  twenty- 
four  hour  delay  will  create  grave  peril  of  immediate 
and  irreversible  loss  of  major  bodily  function. 

Id.  at  527,  n.3  (emphasis  added).   Although  the  North  Dakota 

statute  did  not  expressly  contain  a  scienter  requirement. 

North  Dakota  criminal  statutes  which  neither  specify 

culpability,  nor  explicitly  provide  that  culpability  is  not 

required,  are  construed  as  requiring  a  "willful"  violation  of 

the  statute,  which  is  f\irther  defined  as  conduct  done 

"intentionally,  knowingly,  or  recklessly."   Id.  at  534-35. 

Thus,  although  the  statute  containing  the  aedical  emergency 

definition  was  silent  on  the  question  of  intent,  the  Eighth 

Circuit  iaported  a  scienter  requirement  into  the  statute. 

The  aedical  eaergency  definition  in  House  Bill  135 

differs  in  two  significant  respects  from  the  definition  in 

Schafer.   First,  the  definition  in  House  Bill  135  does  not 

allow  the  physician  to  rely  solely  on  his  or  her  own  best, 

good-faith  aadical  judgment;  instead,  in  addition  to  requiring 

that  h»   or  atom   act  in  good  faith,  it  requires  the  physician  to 

apply  "reasonable  aedical  judgment,"  which  is  an  objective 

requireaent,  subject  to  second-guessing  by  other  physicians. 

Second,  the  aedical  eaergency  provision  creates  strict 

liability  because  it  lacks  a  scienter  requireaent;  in 
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addition,  the  provisions  creating  criminal  liability  for 

violations  of  the  ban  on  post-viability  abortions,  and  of  the 

viability  testing  requirement — both  of  which  apply  the  medical 

emergency  exception—lack  scienter  requirements.   Therefore, 

the  medical  emergency  exception  in  House  Bill  13  5  appears  to 

fail  both  of  the  tests  upon  which  the  North  DaJcota  definition 

was  held  to  be  valid. 

In  its  ezurlier  opinion  which  explained  its  Temporary 

Restraining  Order,  this  Court  incorrectly  stated  that  Ohio  law 

does  not  allow  courts  to  import  a  scienter  requirement  into 

criminal  statutes  that  are  silent  on  the  issue  of  whether 

intent  is  a  required  element,  relying  on  State  v.  Currv.  4  3 

Ohio  St. 2d  66;  330  N.E.2d  720  (Ohio  1975)  ("If  the  statute  is 

silent  on  the  question  of  intent,  intent  is  not  an  element  of 

the  crime.").   Plaintiff  correctly  pointed  out  that  an  Ohio 

law  enacted  iamediately  prior  to  Currv  (although  inapplicable 

to  the  facts  in  Currv.  which  arose  prior  to  the  effective  date 

of  the  statute)  might,  however,  allow  this  Court  to  import  a 

scienter  requirement  into  the  medical  emergency  definition, 

even  though  that  definition  does  not  include  any  intent 

requiraaent.   Section  2901.21(B)  of  the  Ohio  Revised  Code 

provldaa  that: 

WMn  the  section  defining  an  offense  does  not 
specify  any  degree  of  culpability,  and  plainly 
indicates  a  purpose  to  impose  strict  criminal 
liability  for  the  conduct  described  in  such  section, 
then  culpability  is  not  required  for  a  person  to  be 
guilty  of  the  offense.   When  the  section  neither 
specifies  culpability  nor  plainly  indicates  a 
purpose  to  Impose  strict  liability,  recklessness  is 
sufficient  culpability  to  commit  the  offense. 
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Thus,  if  the  statute  does  not  plainly  indicate  an  intent  to 
impose  strict  liability,  Ohio  courts  could  inport  a  scienter 
requireaent  of  recklessness  into  the  statute. 

For  two  reasons,  it  is  this  Court's  opinion  that  Ohio 
courts  would  decline  to  import  a  recklessness  standard  into 
the  statute's  requirement  that  a  physician  act  "in  the 
exercise  of  reasonable  medical  judgment"  vhen   determining 
whether  a  medical  emergency  exists. 

First,  both  sections  of  the  statute  which  apply  the 
medical  emergency  definition—the  ban  on  post-viability 
abortions,  and  the  viability  testing  requirement,  discussed 
infra— Plainly  indicate  an  intention  to  impose  strict 
liability.   Both  of  these  sections  state  that  "no  person 
shall"  perform  the  proscribed  acts,  and  fail  to  specify  any 
mental  state.   Ohio  courts  have  held  that  similar  laws  which 
laclc  culpable  mental  states,  and  contain  the  term  "no  person 
shall...,"  plainly  indicate  an  intention  to  impose  strict 
liability.   State  v.  Cheraso.  43  Ohio  App.  3d  221,  223;  540 
M.E.2d  326  (Ohio  1988);  Village  of  Bridgeport  v.  Bowen.  1995 
Ohio  App.  LEXX8  3892,  at  *6  (Ohio  Ct.  App.  1995).   In 
addition,  it  is  significant  that  although  the  post-viability 
ban  and  the  viability  testing  requirement  lade  scienter 
requirements,  the  ban  on  use  of  the  D4X  procedure  does  contain 
a  scienter  requirement.^^  Ohio  courts  have  held  if  portions 


O.K.C.  S  2919. 1S(8)  pcoTideai  -He  parcoa  shall  knowlnalv  parton  or 
attaapt  to  parfoce  a  OLlatloe  and  Kxtraetlon  procadura  upon  a  pcagnant 
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of  a  statute  specify  a  culpable  mental   state,    whereas   other 
portions  of   the   statute  are  silent  as  to  the  culpable  mental 
state,    this   is  a  plain   indication  of   an   intent  to   impose 
strict   liability   in  the   latter  sections  or  portions,      state  v. 
Wae.    68    Ohio   St.    2d   84,    87;    428   N.E.2d   428    (Ohio    1981);    City 
of   BreOcsville   v.    Marchetti.    1995  Ohio  App.    LEXIS    5164    (Ohio 
Ct.    App.    1995) .      Based  on  the   foregoing,    this  Court    finds   that 
the  ban  on  post-viability  abortions,    and  the  viability  testing 
requirement,    "plainly   indicate"   an   intention  to  create   strict 
liability. 

Even   if   this  were  not  the  case,    however,    Ohio  courts 
would  be  unable   to   import  a  recklessness  requirement  without, 
in  effect,    rewriting  the  statute.      This   is  because  the 
statute's  standard  of   "reasonableness,"  which   imposes  criminal 
liability   if   a  physician  acts  unreasonably   in  determining  that 
a  medical  emergency  exists,    is  a   lower  standard   for   incurring 
criminal    liability,    from  the  perspective  of   the  actor,    than 
the   standard  of    "recklessness."^       If  courts  were  to   import  a 
recklessness  requirement   into  the  medical   emergency  definition 
per  the  above-quoted  section  2901.21(8),    physicians  would  no 


woskn.*    (iihiita  &dd«d).      This  daaonacracas  that  tha  C«n«ral  Aaaambly 
kno)**  ham  to   Lncluda  a  aciantar   raquiraaant  whan  that   ia   ita   intantion. 

^*  Tha  dlffaraoca  batwaaa  tha  two  atandarda   la  aoat  aaaily  dlacamibla   in 
tha  axaa  o(  tort   law.      km  an  axaopla,    a  phyalclan  who  coonita  aadical 
■alpractica  aay  ba   found  guilty  of   naqliganca   if  ha  acta  unraaaonably.      If 
ha  acta   raclLlaaaly,    howavar ,    ha  nay  ba   found  guilty  of  groaa   nagligenca, 
which   ia   a  aora  aarioua  offanaa,    and  axpoaaa  tha  phyaician  to  a  graatar 
dagraa  of   liability.      Sat.    •■a--    caarhart  v.   Anoaleff.    17  Ohio  App.    2d 
143i    344  I.I.Sd  802    (Ohio  1969)    ('Punitiva  daaagaa  aay  ba  raeovarad   in  an 
action   for  naqliganca  whara   auch  nagliganea   ia   ao  groaa  aa  to  ahow  a 
racklaaa   indiffaranca  to  tha  righta  and  aafaty  of  othar  paraona.') 
(quoting   ayllabua). 
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longer  be  liable  if  they  acted  unreasonably,  i.e., 
neglifently;  instead,  they  would  have  to  act  recklessly  in 
order  to  be  liable.   This  would  contradict  the  legislature's 
intent  to  create  liability  if  a  physician  fails  to  act  "in  the 
exercise  of  reasonable  medical  judgment,"  and  would  amount  to 
rewriting  the  statute,  which  courts  may  not  do.   Therefore, 
this  Court  concludes  that  a  scienter  requirement  may  not  be 
imported  into  the  definition  of  medical  emergency. 

On  the  basis  of  the  foregoing,  this  Court  concludes  that 
the  Plaintiffs  have  shown  a  substantial  likelihood  of 
demonstrating  that  the  medical  emergency  exception  in  O.R.C.  $ 
2919.16(F)  is  unconstitutional  on  two  grounds:  first,  it 
appears  to  be  vague,  because  both  the  definition  of  medical 
emergency, ' and  the  provisions  imposing  criminal  (and  civil) 
liability  for  violations  of  the  post -viability  ban  smd  the 
viability  testing  requirement,  lack  scienter  requirements; 
second,  the  requirement  that  a  physician's  determination  be 
objectively  reasonable — that  is,  reasonable  to  other 
pbysicians-"-vould  appear  to  create  a  chilling  effect  that 
would  prevent  physicians  from  performing  post-viability 
abortions  where,  in  their  own  best  judgment,  an  abortion  is 
necessary  to  preserve  the  life  or  health  of  the  mother. 

S.  Second  Phvsician  Concurrence  Requirement 
If  it  is  determined  that  a  post-viability  abortion  is 
necessary  to  save  the  life  of  the  mother,  or  to  avoid  a 
serious  risk  of  the  substantial  and  irreversible  impairment  of 
a  major  bodily  function  of  the  mother,  the  physician  who 
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perforBs  the  abortion  aust  cooply  with  a  number  of  conditions 

governing  the  perforaance  of  the  abortion.   One  of  these 

provisions  requires  that  at  least  one  other  doctor  concur,  in 

vriting,  as  to  the  necessity  of  the  abortion: 

The  deteraination  of  the  physician  who  performs  . . . 
the  abortion  ...  is  concurred  in  by  at  least  one 
other  physician  vho  certifies  in  vriting  that  the 
concurring  physician  has  determined,  in  good  faith, 
in  the  exercise  of  reasonable  medical  judgment,  and 
following  a  review  of  the  available  medical  records 
of  and  any  available  tests  [sic]  results  pertaining 
to  the  pregnant  woman,  that  the  abortion  is 
necessary  to  prevent  the  death  of  the  pregnant  woman 
or  a  serious  risk  of  the  substantial  and 
irreversible  impairment  of  a  major  bodily  function 
of  the  pregnant  woman. 

O.R.C.  S  2919.17(B)(1)(b).   Plaintiff  argues  that  this 

requirement  is  unconstitutional  because  it  undermines  the 

physician '-S  judgment,  imposes  unnecessary  and  cumbersome 

delays,  and  will  b*  difficult  to  satisfy  because  few 

physicians  will  be  villing  to  concur,  in  writing,  to  an 

abortion's  necessity.^' 

In  Doe  V.  Bolton,  the  Supreme  Court  struck  down  a  Georgia 

statute  which  required  a  physician  to  obtain  confirmation  of 

his  decision  to  perform  an  abortion,  from  two  other  doctors. 

The  Court  reasoned  that  this  requirement  interfered  with  the 

physician's  clinical  judgment  and  discretion: 


39 

The  teetiaoay  toy  deeper*  who  perfocm  l«c*-tani  abort iona  indtcataa  that 
thia  may  ba  a  Talid  eoncarn.   Dr.  John  Doa  Nuabar  Ona  taatifiad  that  it 
would  ba  '▼Irtually  lupoaaiJbla*  to  find  a  aacond  physician  who  would  ba 
willing  to  eartify  in  writing  that  an  abortion  is  nacassary:  'No  ona  wants 
to  involva  thaasalTas  in  tba  isaua.   I  think  ...  whathar  it  ««auld  ba  faar 
of  paraoaal  harm,  whatlMr  it  would  ba  faar  of  baing  oatracisad,  faar  of 
pickating,  who  would  want  to  involva  thamaalras  in  this  isaua .   It  would 
ba  much  aaaiar  to  ignore  it  rathar  than  to  hava  your  nama  on  that  chart.* 
(Tr.,  12/S,  at  SI). 
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The  statute's  eaphasis  —  is  on  the  attending 
physician's  'best  clinical  judgaent  that  an  abortion 
is  necessary. *  That  should  be  sufficient.   The 
reasons  for  the  presence  of  the  confirmation  step  in 
the  statute  are  perhaps  apparent,  but  they  are 
insufficient  to  withstand  constitutional 
challenge. ...  If  a  physician  is  licensed  by  the 
State,  he  is  recognized  by  the  state  as  capable  of 
exercising  acceptable  clinical  judgment.   If  he 
fails  in  this,  professional  censure  and  deprivation 
of  his  license  are  available  remedies.   Required 
acquiescence  by  co~practitioners  has  no  rational 
connection  with  a  patient's  needs  and  unduly 
infringes  on  the  physician's  right  to  practice. 


410  U.S.  at  199.   Tbis  holding  by  the  Supreme  Court  appears  to 
govern  the  analysis  of  the  concurrence  requirement  in  this 
case,  and  Defendants  have  made  no  argument  as  to  why  it  should 
not  so  apply.   Accordingly,  this  Court  finds  that  Plaintiff 
has  demonstrated  a  substantial  likelihood  of  success  of 
showing  that  the  second  physician  concurrence  requirement  in 
House  Bill  135  is  unconstitutional,  because  it  impermissibly 
interferes  with  the  physician's  discretion. 

Additionally,  it  appears  to  this  Court  that  this 
requirement  may  be  unconstitutional  for  the  same  reasons  which 
render  the  medical  emergency  definition  likely  to  be 
unconstitutional;  to  vit,  the  requirement  that  a  second 
physician  concur  "In  good  faith  [and]  in  the  exercise  of 
reasonable  medical  judgment"  imposes  criminal  and  civil 
liability  on  such  concurring  physicians  who  act  according  to 
their  own  best  clinical  judgment,  without  any  criminal  intent. 
This  is  likely  to  create  a  chilling  effect  which  will  deter 
physicians  from  concurring,  in  writing,  that  an  abortion  is 
medically  necessary;  this  will  chill  the  performance  of 
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abortions  which  are  necessary  to  preserve  the  life  or  health 
of  th«  Bother.   Accordingly,  this  Court  finds  that  Plaintiff 
has  deaonstrated  a  substantial  likelihood  of  success  of 
showing  that  the  second  physician  concurrence  requirement  in 
House  Bill  135  is  unconstitutional,  because  it  is  likely  to 
chill  the  perforaance  of  post-viability  abortions  which  are 
necessary  to  preserve  the  life  or  health  of  the  mother. 

6.  Choice  of  Method  Requirement 

Ondcr  House  Bill  135,  another  condition  which  must  be 

satisfied  by  a  doctor  performing  a  post-viability  abortion  is 

the  so-called  "choice  of  method"  requirement: 

The  physician  who  performs  . . .  the  abortion 
terminates  . . .  the  pregnancy  in  the  manner  that 
provides  the  best  opportxinity  for  the  unborn  human 
to  svirvive,  unless  that  physician  determines,  in 
good  faith  and  in  the  exercise  of  reasonable  medical 
judgment,  that  the  termination  of  the  pregnancy  in 
that  manner  poses  a  significantly  greater  risk  of 
the  death  of  the  pregnant  woman  or  a  serious  risk  of 
the  substantial  and  irreversible  impairment  of  a 
major  bodily  function  of  the  pregnant  woman  than 
would  other  available  methods  of  abortion. 

O.R.C.  S  2919.17(B)(1)(d)  (emphasis  added).   Plaintiff  argues 

that  the  requireaent  that  a  particular  method  of  abortion  be 

used  unless  it  would  pose  a  significantly  greater  risk  of  harm 

to  tbs  weaan,  is  unconstitutional,  because  it  requires  the 

physician  to  "trade  off"  the  woman's  health  for  that  of  the 

fetus . 

In  Colautti  v.  Franklin.  439  O.S.  379,  400  (1979)  the 

Supreme  Court  held  that  a  statute  which  "requires  the 
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physician  to  make  a  'trade-off  between  the  woman's  health  and 
additional  percentage  points  of  fetal  survival"  posed  serious 
ethical  and  constitutional  difficulties. 

Later,  in  Thomburah  v.  Aaerican  College  of  Obstetricians 
and  Gynecologists.  476  U.S.  747,  769  (1986),  the  Supreme  Court 
invalidated  a  "choice  of  method"  provision  which  was 
remarkably  sisilar  to  the  challenged  provision  in  House  Bill 
135,  reasoning  that  the  words  "significantly  greater  medical 
risk"  required  the  woman  to  bear  an  additional,  increased  risk 
to  her  health,  and  so  was  unconstitutional.   The  provision  at 
issue  in  Thomburah  read: 

Every  person  who  performs  or  induces  an  abortion  after  an 
unborn  child  has  b«en  determined  to  be  viable  shall 
exercise  that  degree  of  professional  skill,  care  and 
diligence  . . .  and  the  abortion  technique  employed  shall 
b«  that  which  would  provide  the  best  opportunity  for  the 
unborn  child  to  be  aborted  alive  unless,  in  the  good 
faith  judgment  of  the  physician,  that  method  or  technique 
would  present  a  gjgnlf Icantly  qrtatw  Bedical  cisK  to  the 
life  or  health  of  the  pregnant  woBian  ....  Any  person  who 
intentionally,  knowingly,  or  recklessly  violates  that 
provisions  of  this  subsection  commits  a  felony  of  the 
third  degree. 

476  U.S.  at  768  n.l3  (emphasis  added).   The  only  differences 
between  this  statute  and  the  one  at  issue  in  the  present  case 
are:  first,  that  the  provision  in  Thomburah  allowed  the 
physiciaA  to  rely  solely  on  his  best  clinical  judgment, 
vfhereae  the  provision  in  House  Bill  135  does  not;  second,  that 
the  statute  in  Thomburah  required  a  culpable  mental  state  in 
order  to  impose  criminal  liability,  whereas  House  Bill  135 
does  not  require  any  criminal  intent.   The  Thomburah 
provision  therefore  seems  far  less  egregious  than  that  in 
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House  Bill  135,  which,  because  it  does  not  allow  the  physician 
to  rely  solely  on  his  or  her  best  clinical  judgment,  and 
imposes  criminal  liability  even  if  there  were  no  criminal 
intent,  seems  likely  to  have  a  chilling  effect  on  the 
physician's  exercise  of  discretion  in  determining  which 
abortion  method  may  be  used  without  causing  a  "significantly" 
greater  risK  to  the  woman's  health.   This  chilling  effect 
would  negatively  impact  the  woman's  life  and  health. 
Accordingly,  this  Court  finds  that  Plaintiff  has  demonstrated 
a  8\ibstantial  likelihood  of  success  of  showing  that  the  choice 
of  method  provision  in  House  Bill  135  is  unconstitutional, 
because  it  will  impermissibly  interfere  with  the  physician's 
exercise  of  discretion,  to  the  detriment  of  the  pregnant 
woman's  health. 

Given  the  siv-ilarity  between  the  provision  in  Thomburch 
and  the  challenged  provision  in  this  case,  this  Court  further 
finds  that  Plaintiff  has  demonstrated  a  substantial  likelihood 
of  success  of  showing  that  the  choice  of  method  requirement  is 
unconstitutional,  because  it  "trades  off"  the  health  of  the 
■other  for  that  of  the  fetus,  and  requires  her  to  bear  an 
increased  medical  risk. 

7.  Second  Phvsician  Attendance  Requirement 
Another  requirement  in  House  Bill  135  pertaining  to  the 
provision  of  post-viability  abortions  requires  that  a  second 
physician  be  present  when  the  abortion  is  performed,  to  care 
for  the  fetus: 
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TiM  phyaician  who  perfons  —  the  abortion  has 
arranged  for  the  attendance  in  the  seuae  rooa  in 
whlcb  the  abortion  is  to  be  perf oraed  ...  of  at 
least  one  other  physician  who  is  to  take  control  of, 
provide  iamediate  nedical  care  for,  and  take  all 
reasonable  steps  necessary  to  preserve  the  life  and 
health  of  the  unborn  huaan  iaaediately  upon  the 
unborn  hunan's  complete  expulsion  or  extraction  from 
the  pregnant  voaan. 

O.R.C.  S  2919.17(B)(1)(e).   Plaintiff  also  challenges  the 

constitutionality  of  this  provision. 

The  Supreae  Court  baa  considered  siailar  provisions  in 
two  cases.   In  Planned  Parenthood  Ass'n  of  Kansas  Citv  v. 
Ashcroft.  462  U.S.  476,  485-86  (1983),  the  Supreme  Court 
upheld  a  second  phyaician  attendance  requirement  because  it 
served  the  state* a  coapelling  intereat  in  preaervlng  the  life 
of  the  fetua.   Although  there  waa  no  clear  medical  emergency 
exception  in  that  statute,  the  Court  construed  the  requirement 
as  allowing  for  an  exception  in  medical  emergencies.   462  U.S. 
at  485  n.8.   In  Thomburah .  however,  the  Court  struck  down  a 
second  physician  attendance  requirement,  because  it  did  not 
contain  a  valid  medical  emergency  exception.   476  U.S.  at  771. 
Therefore,  the  constitutionality  of  the  second  physician 
attendance  requireaent  in  House  Bill  135  appears  to  depend 
upon  the  validity  of  the  statute's  medical  emergency 
exception. 

Am  discusaed  above,  thia  Court  haa  found  that  Plaintiff 
haa  deaonatrated  a  atibatantial  likelihood  of  auccess  of 
ahowing  that  the  medical  emergency  exception  in  House  Bill  135 
is  unconatitutional,  because  it  lacks  a  scienter  requireaent, 
and  is  thus  vague,  and  because  its  objective  reasonableness 
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standard  will  chill  physicians  froa  deteroining  that  a  medical 
eaergency  exists.   For  that  reason,  this  Court  finds  that 
Plaintiff  has  also  deaonstrated  a  substantial  livelihood  of 
success  of  shoving  that  the  second  physician  attendance 

4*0 

requireaent  in  House  Bill  13S  is  unconstitutional. 

8.  Rebuttable  Presumption  of  Viability 
For  purposes  of  the  ban  on  post-viability  abortions. 
House  Bill  13 S  creates  a  rebuttable  presumption  "that  an 
unborn  child  of  at  least  tventy-four  weeks  of  gestational  age 
is  viable."  O.R.C.  $  2919.17(C).   The  statute  defines 
gestational  age  as  "the  age  of  an  unborn  human  as  calculated 
from  the  first  day  of  the  last  menstrual  period  of  a  pregnant 
woman."   O.R.C.  S  2919.16(B). 

Plaintiff  challenges  this  requirement  on  three  grounds. 
First,  Plaintiff  argues  that  a  rebuttable  presumption  of 
viability  impermissibly  limits  the  physician's  discretion  to 
determine  viability.   Second,  Plaintiff  argues  that  because 
the  last  menstrual  period  (LMP)  method  of  calculating 
gestational  age  generally  produces  an  age  that  is  two  weeks 
earlier  tlian  thm   age  from  conception,  the  presumption  actually 
attaches  at  twenty-two  weeks,  «rtien  fetuses  eure  not  viable,  and 
so  is  necessarily  invalid.   Finally,  Plaintiff  argues  that 


Xo  tai«  OourC'a  opinion,  Cha  ehllllaq  aryuarat  vbieh  appliad  to  tha 
■•eoad  fbfuLeiMn   coaeurrane*  raquLraaanc  weald  qs£  •FPly  ^^  thla 
raqulf  int.  «rtiicfa  doaa  tuot.   raqulx*  tba  aaeoad  pbyalciaa  to  glva  •  wrlttan 
andora— ant  of  tba  aiiertioa,  and  aaraly  raqulraa  hie  or  har  to  parfoca  tha 
•equably  laadabla  rola  of  exrlog  for  tha  fatua. 
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b«caus«  the  presuaption  can  only  b«  rebutted  after  the 
physician  is  arrested  and  prosecuted,  it  will  chill  physicians 
froB  deteraining  that  fetuses  of  a  gestational  age  of  twenty- 
four  or  Borc  weeics  are  not  viable,  and  will  constitute  an 
undue  burden  on  the  right  to  >ee)c  a  pre-viability  abortion. 

This  Court  declines  to  consider  the  likelihood  of  success 
of  any  of  thes«  arguaents.   Although  the  Supreae  Court's 
decision  in  Webster  v.  Reproductive  Health  Services.  492  U.S. 
490  (1989),  indicates  that  it  aay  be  constitutionally 
peralssible  for  a  state  to  iapose  a  rebuttable  presumption  of 
viability,   this  Court  finds  it  unnecessary  to  reach  this 
issue  at  this  tiae,  because,  as  was  discussed  supra .  Plaintiff 
h<ks  deaonstrated  a  substantial  likelihood  of  success  of 
showing  that  the  deteraination  of  non-viability  in  House  Bill 
135  is  unconstitutionally  vague,  as  the  objective  standard  in 
^that  detaralnatlon  conflicts  with  the  purely  subjective 
standard  In  the  statute's  definition  of  viable  in  O.R.C. 
S  2919. 16 (L).   If  this  Court  deteralnes,  after  a  hearing  on 
the  acrlts,  that  the  deteraination  of  non-viability  is 
unconstitutional,  then  any  portion  of  the  statute  which 
raqulr«s  a  physician  to  either  deteraine  viability,  or  rebut  a 
presuap^on  of  viability,  aust,  likewise,  be  invalidated. 


In  W^brte r.  a  ti^r*   ■— har  aajority  of  the  SuprvM  Court  upheld  a 
viability  teating  requiraaant  that  attached  at  tha  ttMiitiath  w««k  of 
pragnancy.   Although  tha  ehallangad  atatuta  alae  iapoaad  *«ffaat  la 
aaaantially  a  praauvption  of  Tiability  at  30  waaka,*  1^  at  SIS,  Juatica 
O'Coaaor  poiatad  out  la  her  caneurrlag  opialoa  that  th»   eonatitutionality 
of  that  praauaptloa  waa  not  an  iaaua  before  tha  court.   XsL.  *^  S^'- 
Juatiea  O'Connor  did  atata,  howaiar,  that,  in  bar  opinion,  an  arguaant 
that  thia  praauaption  of  Tiability  iaparaiaaibly  raatrietad  tha  judgaant 
of  tha  phyaieian  «iould  probably  ba  unauccaaaful.   Id.  at  S37. 
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Accordingly,  thm   Court  finds  it  unnecessary  to  reach  any  of 
Plaintiff's  arguaents,  in  order  to  find  that  Plaintiff  has 
deaonstrated  a  substantial  lUcelihood  of  success  of  showing 
that  the.  rebuttable  presuaption  of  viability  is 
unconstitutional,  for  the  reason  that  the  statute's  mandated 
deteraination  of  non-viability  is  invalid. 

E.  Viabilitv  Testing  Requirement 

The  third  najor  portion  of  House  Bill  13S  creates  a 

viability  testing  requireaent  at  the  twenty-second  week  of 

pregnancy,  trtiich  aust  be  complied  with  before  an  abortion 

after  that  tiae  aay  be  perforaed: 

Esccept  as  provided  in  [the  aedical  eaergency 
exception] ,  no  physician  shall  perfora  ...  an 
abortion  upon  a  pregnant  woaan  after  the  beginning 
of  her  twenty-second  weeic  of  pregnancy  unless,  prior 
to  the  perforaance  [of]  ...  the  abortion,  the 
physician  determines,  in  good  faith  and  in  the 
exercise  of  reasonable  aedical  judgment,  that  the 
unborn  human  is  not  viable,  and  the  physician  makes 
that  deteraination  after  perforaing  a  aedical 
examination  of  the  pregnant  woman  and  after 
perforaing  or  causing  the  perforaing  of  gestational 
age,  weight,  lung  aaturity,  or  other  tests  of  the 
unborn  human  that  a  reasonable  physician  aaking  a 
detaraination  as  to  whether  an  unborn  buaan  is  or  is 
not  viable  would  perfora  or  cause  to  be  perforaed. 

O.R.C.  S  2919.18(A)(1).    In  addition  to  perforaing  these 

test««  the  physician  aay  not  perfora  the  abortion  "without 

first  antaring  the  deteraination  . . .  and  the  associated 

findings  of  the  aedical  exaaination  and  tests  described  ...  ii 

the  aadical  records  of  the  pregnant  woaan."  S  2919.18(A)(2). 

The  physician  need  not  coaply  with  either  of  these 

requireaents  if  a  aedical  eaergency  exists.   S  2919.18(A)(3). 
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Violation  of  this  section  of  the  Act  is  a  fotirth  degree 
misdeiManor.   S  2919.18(B). 

Although  a  viability  testing  reguircaent  was  upheld  in 
Webster.  492  U.S.  at  490,  the  viability  testing  reguirenent  ir 
House  Bill  135  appears  to  be  unconstitutional  for  two  reasons. 
First,  for  the  reasons  given  in  an  earlier  part  of  this 
opinion,  the  statute's  detersination  of  non-viability  appears 
to  be  unconstitutionally  vague.   Second,  for  the  reasons  also 
given  in  an  earlier  part  of  this  opinion,  the  definition  of 
medical  eaergency  appears  to  lacX  a  b^qs  rea  reguirenent, 
which  creates  vagueness,  and  also  appears  likely  to  create  a 
chilling  effect  that  would  unconstitutionally  jeopardize  the 
life  or  health  of  pregnant  women  needing  an  abortion,  due  to 
its  reguireaent  that  a  physician's  determination  that  a 
medical  emergency  exists  be  objectively  reasonable. 

Accordingly,  Plaintiff  has  demonstrated  a  substantial 
likelihood  of  success  ol'  showing  that  the  challenged  viability 
testing  requirement  is  unconstitutional,  for  two  reasons. 
First,  it  lacks  a  valid  medical  emergency  exception.   Second, 
the  definition  of  viable  in  O.R.C.  $  2919. 16(L),  which  applies 
to  this  viability  testing  requirement,^^  allows  the  physician 
to  rely  solely  on  his  or  her  own  best  clinical  judgment, 
whereas  this  mandated  determination  of  non-viability  also 
imposes  a  requirement  that  the  physician's  determination  be 


*^   The  defiaitiona  in  O.K.C.  S  2*1».1»  apply  b<»th  to  nbm   po»t-»i«bllity 
baa  la  S  2919.17,  aad  to  tiM  ▼lability  taatiaq  rwjuiraBant  ia  S  2919. IS. 
If  tba  dafialtion  ia  flatMd,  tbea  a  ra^ulatioa  or  raquiraaant  baa«<l  on 
that  dafiaition  ia  alao  flawad. 
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ob-ieetivelv  rsasonable;  this  conflict  creates  an  ambiguity 
which  appears  to  render  this  portion  of  the  Act 
unconstitutionally  vague,  because  the  physician  has  no  clear 
guidance  as  to  what  standard  will  be  applied  in  judging 
whether  he  or  she  is  criminally  and  civilly  liable. 

III.  Whether  Issuance  of  an  Injunction  Will  Save  Plaintiff 
from  Irreparable  Injury 

Having  considered  the  substantial  likelihood  of 
Plaintiff's  success  on  the  merits,  this  Court  now  turns  to  the 
remaining  prongs  governing  the  issuance  of  a  preliminary 
injunction.   The  second  prong  of  the  preliminary  injunction 
standard  requires  the  Court  to  make  findings  as  to  whether  the 
issuance  of  an  injunction  is  necessary  to  save  the  plaintiff 
from  irreparable  injury. 

I^>ortantly,  Plaintiff  Haskell  has  standing  in  this 
lawsuit  not  only  to  raise  his  own  rights,  but  also  to  raise 
the  ri^ts  of  his  patients.   Therefore,  this  Court  need  not 
decide  %rhether  the  harm  which  Plaintiff  Haskell  will  suffer  if 
prosecuted  criminally  or  sued  civilly  under  the  Act,  is 
irreparable.   Inatead,  this  Court  will  focus  on  the  hzorm  which 
will  bm  aufCered  by  his  patients. 

Both  Jane  Doe  Number  One  and  Jane  Doe  Number  Two 
testified  that  they  chose  to  terminate  their  pregnancies,  late 
in  the  second  trimester,  after  discovering  that  their  unborn 
children  had  severe  anomalies.   If  this  Act  had  been  in 
effect,  either  or  both  of  these  women  may  have  been  prevented 
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tram   tarminatlng  their  pregnancies,  under  either  the 
provisions  of  the  viability  testing  requirement,  or  the 
provisions  of  the  post-viability  ban.   In  both  cases,  the 
fetus  say  well  have  been  deterained  to  have  been  viable,  and 
would  not  have  been  able  to  be  aborted. 

In  this  Court's  opinion,  the  cost  of  being  forced  by  the 
state  to  carry  to  tera  a  child  without  a  spine,  or  functioning 
kidneys,  or  with  other  such  severe  defects,  is  beyond 
description.   It  is  difficult  to  imagine  how  horrible  it  would 
be  to  Icnowingly  carry  a  child  to  teirm  who  is  dying,  or  who  has 
no  reasonable  chance  of  normal  physical  development.* 

In  addition,  it  is  impossible  to  calculate  the  harm  which 
would  b«  suffered  by  a  pregnant  woman  who,  though  she  would 
prefer  to  try  surgery  or  other  methods  to  mitigate  her  unborn 
child's  severe  defects,  is  compelled  by  this  ban  on  post- 
viability  abortions— which  only  allows  an  abortion  if  her 
Dhvsical  health  is  in  danger — to  teninate  her  pregnancy 
before  the  ban  can  apply  to  her,  instead  of  talcing  measures  to 
help  her  unborn  child,  because  she  feared  the  emotional  and 
mental  cost  of  carrying  a  child  to  term  who  had  such  severe 
defecta.   It  is  difficult  to  imagine  a  clearer  example  of 
irreparable  hara,  than  is  evidenced  by  these  two  scenarios. 


Although  it  say  •••■  that  a  child  «<he  was  certain  to  dia,  and  had  no 
raasoaahl*  chaaea  (or  normal  dralupiant,  would  not  ba  conaidarod  to  ba 
Tiabla.  tha  taatljMoy  in  thia  caaa  indicataa  etharwisa.   Or.  Bar  Ian  Cilaa, 
for  esaapla,  taatifiod  that  bablas  with  cartain  ehroaoaoaal  dafacta  ara 
conaidarad  to  ba  viabla  -avan  thouqh  tbaaa  childran  have  no  raaaonabla 
ehaaea  for  normal  aantal  motor  davalopmant. . . .  wr*a   though  it's  a  vary 
aarioua  dafaet,  (and)  avan  though  it  usually  leads  to  death  in  the 
auraary.*   (Tr.,  11/13,  at  236). 
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Aa  for  the  ban  suffered  by  pregnant  woaen  who  are  unable 
to  terminate  their  pregnancies  by  means  of  the  O&X  procedure, 
Jane  Doe  Number  Two  testified  that  the  procedure  was  helpful 
to  her  because  it  allowed  her  fetus  to  be  aborted  intact, 
which  was  necessary  for  the  performance  of  an  autopsy.   After 
learning  that  the  defect  was  not  genetic,  she  and  her  husband 
had  more  children.   Jane  Ooe  Number  One  testified  that  the  Dfcx 
procedure  was  much  easier  to  endure  than  em  earlier  abortion 
performed  by  use  of  an  induction  procedure.   In  addition,  this 
Court  has  held  that  Plaintiff  has  demonstrated  a  substantial 
livelihood  of  success  of  showing  that  the  alternatives  to  the 
O&X  procedure— induction  methods,  hysterotomies,  and 
hysterectomies— are  neither  as  safe  to  the  mother's  health, 
nor  as  available  to  women  seelcing  non-therapeutic  abortions. 
Pregnant  women  in  this  state  trho  are  unable  to  terminate  their 
pregnancies  by  means  of  the  D&X  procedure  may  therefore  suffer 
irreparable  hetrm,  either  because  other  abortion  methods  are 
not  as  safe  for  their  health,  or  because  other  abortion 
methods  are  not  as  available  to  them. 

Based  on  the  above,  this  Court  concludes  that  a 
preliminary  injunction  would  serve  to  prevent  irreparable 
injury  t«  the  patients  of  Plaintiff  Haskell. 
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TV.  Whether  Issuance  of  an  Injunction  Would  Harm  Others 

The  third  prong  of  the  prelifflinary  injunction  standard 
traditionally  requires  this  Court  to  "balance  the  equities"  in 
considering  whether  the  hara  to  the  Defendant  resulting  fron 
issuing  the  injunction,  would  outweigh  the  ban  to  the 
Plaintiff  resulting  from  denying  the  injunction. 

As  far  as  the  Defendants*  interests  are  concerned,  a 
preliminary  injunction  will  Berely  maintain  the  status  quo 
while  the  constitutionality  of  this  legislation  is  decided. 
The  potential  for  irreparable  injury  to  some  of  Plaintiff's 
patients  has  already  been  discussed;  in  addition,  other 
pregnant  woaen  may  be  heurmed  by  specific  provisions  of  the 
Act.   For  .example,  the  objective  reasonableness  standard  in 
the  medical' emergency  definition  may  chill  the  discretion  of  a 
pregnant  woman's  physician  in  determining  that  a  medical 
emergency  exists,  to  the  detriment  of  her  health.   As  another 
example,  the  apparent  vagueness  of  the  determination  of  non- 
viability  may  chill  physicians  from  determining  that  certain 
fetuses  are  not  viable,  and,  therefore,  may  place  an  undue 
burden  in  the  path  of  a  woman  seeking  a  pre-viability 
abortion.   In  this  Court's  opinion,  therefore,  the  harm  to  the 
patlaatm  whom  Plaintiff  represents,  should  the  preliminary 
injunction  be  denied,  would  be  greater  than  the  harm  to  the 
Defendants,  if  the  injunction  ware  granted. 
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V.  Whether  Issuance  of  an  In-junction  Would  Serve  the  Public: 

Inttreat 

Th«  final  prong  of  the  prelininary  injunction  standard 
requires  this  Court  to  detarain*  whether  the  issuance  of  an 
injunction  would  serve  the  public  interest. 

In  this  Court's  opinion,  the  public  interest  is  best 
served  by  a  full  and  fair  hearing  on  the  merits  of  the 
constitutionality  of  this  legislation,  particularly  in  view  of 
the  fact  that  the  Plaintiff  has  demonstrated  a  substantial 
liJcelihood  of  success  of  showing  that  numerous  provisions  in 
House  Bill  13 S  are  unconstitutional.   Accordingly,  the  Court 
concludes  that  the  public  interest  would  be  served  by  the 
issuance  of  a  preliminary  injunction. 

VI.  Conclusion/Conclusions  of  Law 

To  summarixe,  this  Court  has  held  that  all  four  prongs  of 
the  preliminary  injunction  standard  weigh  in  favor  of  granting 
a  preliminary  injunction,  %rtiich  enjoins  enforcement  of  all 
provisions  of  House  Bill  135.   In  addition,  this  Court  has 
held: 

(1)  it  baa  faderal  question  jurisdiction,  xinder  28  O.S.C. 

S  1331,  ofvar  this  constitutional  challenge  to  a  state  statute, 

(2)  rialntiff  Haskell  may  seek  pre-enforcement  review  of 
House  Bill  135,  and  this  lawsuit  is  therefore  ripe; 

(3)  Plaintiff  Haskell  has  standing  to  bring  this  action,  and 
may  assert  both  his  o«m  rights  and  the  rights  of  his  patients; 

(4)  the  Salerno  standard  no  longer  applies  to  a  facial 
challenge  to  pre-viability  abortion  regulations; 
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(5)  tb«  Salerno  standard  does  not  apply  to  a  facial 
chall«ng«  to  post-viability  abortion  regulations; 

(6)  although  a  state  Kay  proscribe  aost  abortions  subsequent 
to  viability,  the  state  may  not  take  avay  a  pregnant  woman's 
right  to  have  a  post-viability  abortion  where,  in  appropriate 
Bedical  judgaent,  such  an  abortion  is  necessary  to  preserve 
her  life  or  health — accordingly,  strict  scrutiny  should  not  be 
utilized  in  this  analysis; 

(7)  Plaintiff  has  demonstrated  a  siibstantial  likelihood  of 
success  of  shoving  that  the  definition  of  "Dilation  and 
Extraction  procedure"  in  O.R.C.  S  2919. IS (A)  is 
unconstitutional,  because  of  vagueness; 

(8)  Plaintiff  has  deaonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  ban  on  use  of  the  O&X  procedure  in 
S  2919.15(B)  is  unconstitutional,  because  the  state  nay  not 
ban  an  abortion  procedure  unless  there  are  safe  and  available 
alternatives,  and  because  this  ban  say  chill  the  exercise  of  a 
vosan's  right  to  a  pre-viability  abortion; 

(9)  Plaintiff  has  denonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  ban  on  use  of  the  D&X  procedure 
does  not  serve  the  stated  interest  of  preventing  unnecessary 
cruelty  to  the  fetus; 

(10)  Plaintiff  has  deaonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  mandated  determination  of  non- 
viability  in  S  2919.1«(A) (1),  as  applied  to  the  post-viability 
ban  ($  2919.17(A)(2))  and  the  viability  testing  requirement 

($  2919.18),  is  unconstitutional,  because  the  objective 
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standard  in  that  deteraination  is  inconsistent  with  the  purely 
subjective  standard  in  the  definition  of  viable  in 
S  2919. 16 (L); 

(11)  Plaintiff  has  deaonstrated  a  substantial  likelihood  of 
success  of  showing  that  the  definition  of  serious  risk  of  the 
substantial  and  irreversible  iapairaent  of  a  aajor  bodily 
function  in  S  2919. 16 (J),  as  it  applies  to  one  allowable 
exception  to  the  ban  on  post  viability  abortions,  in  S 
2919.17(A)(1),  is  unconstitutional,  because  its  limitation  to 
factors  relating  solely  to  physical  health  iapemissibly 
restricts  the  physician's  determination  of  whether  an  abortion 
is  necessary  to  preserve  the  health  of  the  pregnant  woman; 

(12)  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  definition  of  medical  emergency  in 
S  2919.16(F),  as  it  applies  to  the  post-viability  ban  (S 
2919.17)  and  the  viability  testing  requirement  ($  2919.18),  is 
unconstitutional,  because  it  lacks  a  scienter  requirement,  and 
thus  is  vagus,  and  because  it  does  not  allow  the  physician  to 
rely  on  his  or  her  own  best  clinical  judgment  that  a  medical 
emergency  exists,  and  so  may  chill  physicians  from  determining 
that  •  asdical  emergency  exists  even  where  necessary  to 
pres«rv«  the  pregnant  woman's  life  or  health; 

(13)  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  second  physician  concurrence 
requirement  in  $  2919.17(B)(1)(b)  is  unconstitutional,  because 
it  i^>ermisslbly  limits  the  primary  physician's  discretion, 
and  because  it  may  chill  the  performance  of  post-viability 
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abortion*  that  arc  necessary  to  preserve  the  life  or  health  of 
the  Bother ; 

(14)  Plaintiff  has  deaonstrated  a  substantial  likelihood  of 
success  of  shoving  that  the  choice  of  nethod  requirement  in 

S  2919.17(B)(1)(d)  is  unconstitutional,  because  it  requires 
the  woaan  to  bear  an  increased  medical  ris)c,  forces  the 
physician  to  "trade  off"  the  pregnant  woman's  health  for  that 
of  the  f«tus,  and  iBperaisslbly  interferes  with  the 
physician's  exercise  of  discretion,  to  the  detriment  of  the 
pregnant  woman's  health; 

(15)  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
success  of  showing  that  the  second  physician  attendance 
requirement  in  S  2919.17(B)(1)(e)  is  unconstitutional,  because 
the  medical . emergency  exception  appears  to  be 
unconstitutional ; 

(16)  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
success  of  showing  that  the  rebuttable  presumption  of 
viability  in  S  2919.17(C)  Is  unconstitutional,  because  the 
mandated  determination  of  non-viability  in  House  Bill  135 
appears  to  be  unconstitutional; 

(17)  Plaintiff  has  demonstrated  a  substantial  likelihood  of 
succemm  of  showing  that  the  viability  testing  requirement  in 
S  3»19.1«(A)(1)  is  unconstitutional,  because  the  medical 
emergency  definition  appears  to  be  unconstitutional,  and 
because  the  mandated  determination  of  non-viability  appears  to 
be  unconstitutional. 
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This  Co\irt  further  concludes  that  the  issuance  of  an 
injunction  will  prevent   irreparable   injury  to  the  patients   of 
Plaintiff  Haskell,    that   such   injury  outweighs  the   injury  which 
will   be  suffered  by  Oefend2mts   if  this   injunction   is   issued, 
and  that  the  public   interest  would  be  served  by  the    issuance 
of   this  preliminary   injunction.** 

HHEREFORZ,    based  upon  the  aforesaid,    this  Court  orders 
that  the   Plaintiff's  Motion  for  a  Preliminary   Injunction  be 
GRANTED,    effective  as  of  the  filing  of  this  opinion. 
Accordingly,    Defendants,    their  employees,    agents,    and  servants 
2re  preliminarily  enjoined  from  enforcing  any  provision  of 
House  Bill    135.      Having  considered  the  issue  of  bond  as   is 
required  by  Rule  65   of   the  Federal  Rules  of  Civil  Procedure, 


This  Court   adopts  eh«   findings   s«t   forth  within  this  Opinion  ss   its 
Findings  of   Psct,    for   purposes   of   Ruls   S2(s)    of   ths   Psdsrsl   RuXas  of   Civil 
Procsdur*.      This  Court   finds   support   for   its   lack  of   saparata   findings  of 
fact   in  tha  Supraaa  Court's   holding   'that  tbara  Bust  ba   findings,    statad 
aithar   in  tha  court's  opinion  or  saparataly,   which  ara  sufficiant  to 
indicata  tha   factual  basis   for  tha  ultimata  conclusion.*      Kellev  ■v. 
Everoladas   Dralnaoa  DLst..    319   O.S.    41S,    432    (1943),    quoted  with   approval 
Xa  B.f.    Goodrich   CO.    V.    Kubbar  Lata«   Prod..    Inc..    400   P. 2d   401,    402    (6th 
Cir.    1968);    ui  AilS  Slaneo   t.    Onitad  Count las.    Ho.    82-3115    (6th  Cir. 
1983)    (allowing  district  court  to  adopt  oral  opinion  as   findings  of   fact 
and  coaclosiooa  of   law  for  purposes  of  Rule  S2)>   Craooatt  ▼.    Bd.   of  Educ. 
of   eiareland   Cltr  Seh.    Dist..    338   P. 2d  941    (6th  Cir.    1964)    (allowing 
district  ooort  %o  adopt  written  aaaorandua  as   findings  of   fact  and 
conclaaioea  of   law  for  purposes  of   Rule   52). 

■OHever,    tiLis  Court   assures  Counsel   for  the  Plaintiff  and  the  state 
Oafaadeaka  that  tteair  detailed,    proposed  Findings  of   Pact  and  Conclusions 
of  t,am  «■«•  tltoroaghly  reviewed  and   fora  the  basis  of  such  of  the 
discusaloa  ceataiaad  herein.      This   includes  the  suhaissioos  of   the   state 
Oefeadaats  which  ware  not   fully  delivered  to  this  Court's  chaabers,    by 
facsljslle,    until  3i4S  a.m.,    this  date.      In  short,    the  diligent  efforts  of 
Counsel   have  not  been   in  vain. 

For  purposes  of  coepleting  the  record,    this  Court  also  renders  the 
followixtg  evidentiary  rulingsi      Plaintiff's  Exhibit   34   is  adsUtted,    for 
the   llAited  purpose  of   showing  the  position  of  the  Aaerican  College  of 
Obstetricians  and  Gynaeelogists  on  the  federal  Partial  Birth  Abortion  Act 
of   1995,    but  not   for  the  truth  of  tha  stataeMnts  asserted  therein. 
Plaintiffs  Exhibit  25   is  excluded,    as  hearsay. 
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this  Court  concludes  that  no  bond  should  be  required  of  the 
Plaintiff. 

Counsel  listed  below  will  note  that  a  brief  telephone 
conference  will  be  held,  between  Court  and  Counsel,  beginning 
at  4:00  p.m..  Eastern  time,  on  Friday,  December  22,  1995,  for 
the  express  purpose  of  determining  further  procedures  to  be 
followed  in  this  litigation.   Specifically,  Counsel  should  be 
prepared  to  discuss  whether  they  wish  "to  proceed  to  trial  upon 
the  merits  of  the  captioned  cause,  at  a  date  in  mid-1996,  or 
whether,  in  the  alternative.  Defendants  wish  to  teUce  an 
immediate  appeal  of  this  derision  to  the  Sixth  Circuit  Court 
of  Appeals,  pursuant  to  28  U.S.C.  S  1292(a)(1). 


December  13,  1995 


lL 


/iL,UiC? 


VKLTfJl   HERBERT  RICE 
UNITED  STATES  DISTRICT  JUDGE 


Copies  to: 

David  C.  Greer,  Esq. 
Alpbonse  A.  G«rbardstein,  Esq. 
Sarah  Pos'ton,  Esq. 
Kathrya  Xolbert,  Esq. 
Diane  Richards ,  Esq. 
NarilMM  Walters,  B^iq. 
EliMM  Coben,  Esq. 
Chris  Van  SchaiX,  Esq. 
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THE  WHITE  HOUSE 

WASHINGTON 

February  2t.  199< 


The  Honorable  Henry  J.    Hyde 
House  of  Repreaentativea 
Waahington,  D.C.   2051S 

Dear  Mr.  Chairman: 

I  understand  that  the  House  is  preparing  to  consider  H.R.  1833,  as 
amended  by  the  Senate,  which  would  prohibit  doctors  from  performing 
a  certain  type  of  abortion.   I  want  to  make  the  Congress  aware  of  my 
position  on  this  extremely  complex  issue. 

I  have  always  believed  that  the  decision  to  have  an  abortion 
should  be  between  a  woman,  her  conscience,  her  doctor,  and  her  God. 
I  strongly  believe  that  legal  abortions  -•  those  abortions  that  the 
Supreme  Court  ruled  in  Roe  v.  Wade  must  be  protected  -  -  should  be 
safe  and  rare.   I  have  long  opposed  late-term  abortions  except,  as 
the  law  requires,  where  they  are  necessary  to  protect  the  life  of 
the  mother  or  where  there  is  a  threat  to  her  health.   In  fact,  as 
Governor  of  Arkansas,  I  signed  into  law  a  bill  that  barred  third 
trimester  abortions  except  where  they  were  necessary  to  protect  the 
life  or  health  of  the  woman,  consistent  with  the  Supreme  Court's 
rulings . 

The  procedure  described  in  H.R.  1833  is  very  disturbing,  and  I  cannot 
support  its  use  on  an  elective  basis,  where  the  abortion  is  being 
performed  for  non-health  related  reasons  and  there  are  equally  safa 
medical  procedures  available.   As  I  understand  it,  however,  there  are 
rare  and  tragic  situations  that  can  occur  in  a  woman's  pregnancy  in 
which,  in  a  doctor's  medical  judgment,  the  use  of  this  procedure  may 
be  necessary  to  save  a  %«>man's  life  or  to  preserve  her  health.   In 
those  situations,  the  Constitution  requires  that  a  woman's  ability  to 
choose  this  procedure  be  protected . 

I  have  studied  and  t>rayed  about  this  issue,  and  about  the  families 
who  must  face  this  awful  choice,  for  many  months.   Z  believe  that  we 
have  a  duty  to  try  to  find  common  ground:   a  resolution  to  this  issue 
that  respects  the  views  of  those  --  including  myself  --  who  object 
to  this  particular  procedure,  but  also  upholds  the  Supreme  Court's 
requirement  that  laws  regulating  abortion  protect  both  the  life  and 
the  health  of  American  women. 


124 


I  have  concluded  that  H.R.  1833  as  drafted,  does  not  meet  the 
constitutional  requirements  that  the  Supreme  Court  has  imposed 
upon  us,  in  Roe  and  the  decisions  that  have  followed  it,  to  provide 
protections  for  both  the  life  and  the  health  of  the  mother  in  any 
laws  regulating  abortions. 

I  am  prepared  to  support  H.R.  1833,  however,  if  it  ie  amended  to 
make  clear  that  the  prohibition  of  this  procedure  does  not  apply 
CO  situations  in  which  the  selection  of  the  procedure,  in  the  medical 
judgment  of  the  attending  physician,  is  necessary  to  preserve  the 
life  of  the  woman  or  avert  serious  adverse  health  consequences  to 
Che  woman . 

I  urge  the  Congress  to  amend  H.R.  1833  to  ensure  that  it  protects  the 
life  and  the  health  of  the  woman,  as  the  law  we  have  been  elected  Co 
uphold  requires. 

Sincerely, 


/  a\,b  t^'w^vJ^rcc*^ 
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Mrs.  ScHROEDER.  And,  Mr.  Chairman,  I  also  want  to  go  forward 
and  say,  let's  talk  about  what  Roe  v.  Wade  says.  Roe  v.  Wade  talks 
about  life  and  health  of  the  mother.  If  we  go  back  and  look  at  the 
year  1920,  800  women  died  for  every  100,000  births  in  America.  In 
1990,  it  was  down  to  10.  While  maternal  morbidity  is  decreasing, 
we  know  pregnancy-related  complications  and  deaths  are  still  a 
public  health  concern.  And  we  can't  get  complacent  about  safe 
motherhood. 

I  have  all  sorts  of  charts  I  was  going  to  blow  up.  You  know,  when 
you  look  at  what  the  Centers  for  Disease  Control  is  telling  us  about 
the  issue  of  safe  motherhood  in  America,  we're  not  there  yet.  And 
pregnancy  is  not  a  9-month  cruise  for  all  women. 

^d  so  what  Roe  v.  Wade  has  said  is  that  the  health  and  safety 
of  the  mother  should  also  be  taken  into  consideration.  What  so 
often  happens  is  people  want  to  focus  on  either  the  fetus  or  the 
mother.  This  is  a  difficult  balancing  act.  And  the  question  is,  does 
Congress  come  in  and  weigh  down  on  the  scale  on  one  side  or  the 
other,  or  do  we  trust  the  medical  profession  to  be  able  to  look  at 
that  and  be  able  to  make  the  best  choice? 

We're  talking  about  women  who  suddenly  have  had  things  go 
wrong  with  their  pregnancy.  And  the  question  we  have  is,  do  they 
get  a  second  chance  at  motherhood?  Should  doctors  be  able  to  take 
that  into  their  consideration  as  to  which  procedure  they  would 
choose?  Does  Congress  know  which  is  the  best  procedure  in  all  of 
those  instances  where  something  has  gone  wrong  late  in  term? 

You  know,  I  may  get  too  emotionally  involved  in  this,  Mr.  Chair- 
man, and  maybe  that's  because  I  know  pregnancies  are  not  a  9- 
month  cruise.  I  had  three  of  them.  In  one  of  them  both  children 
died,  and  in  the  third  one  I  almost  died.  They  gave  me  last  rites 
and  everything  else.  So  I  know  that  there  can  be  very,  very  serious 
things  go  wrong.  And  I  was  very  happy  that  the  medical  profession 
didn't  have  the  Congress  standing  there  looking  over  my  doctor's 
shoulder  and  telling  me,  telling  my  minister,  telling  my  family, 
what  our  choices  were,  and  no  matter  what  medical  science  said, 
forget  it,  Congress  got  to  decide. 

That  s  what  we  should  be  talking  about  here,  because  that's  what 
the  President  talked  about  in  his  letter.  That's  what  the  Ohio  court 
talked  about  in  its  decision  that  threw  this  kind  of  statute  out,  and 
I  think  that  anything  else  that  goes  on  in  this  hearing  today  is 
really  very  sad  because  we're  just  saying  that  women's  health  is 
secondary  to  a  political  agenda.  And  I  don't  think  that  women's 
health  and  their  life  should  be  secondary  to  any  political  agenda. 

Mr.  Chairman,  I  would  also  ask  that  the  letter  of  Kathryn 
Kolbert  on  behalf  of  Dr.  Haskell  be  entered  into  the  record,  ex- 
plaining why  he  could  not  be  here.  And  I  would  also  ask  that  let- 
ters from  Gail  McMahon,  who  is  the  widow  of  Dr.  McMahon;  Dr. 
Herbert  Jones's  letter;  Dr.  William  Rasbon's  letter;  Dr.  Seymour 
Romney's  letter,  and  Dr.  Paul  Blumenthal's  letter  all  be  placed  in 
the  hearing  record  at  this  time. 

Mr.  Canady.  Without  objection. 

[The  information  follows:] 


26-350    96-5 
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^^^  ^^      E«e  Surgical  C«nl«r> 


March  20.  1996 

TESTIMONY  OF  GALE  MCMAHON,  R.N. 


My  name  is  Gale  McMahon.  I  am  the  widow  of  Dr.  James  T.  McMahon,  and  had 
worked  with  him  for  26  years.  I  am  a  registered  nurse  with  my  training  originally  in  the 
medical  intensive  care  unit  at  Coimty  USC  Medical  Center  in  Los  Angeles. 

From  the  many  years  of  our  professional  relationship,  I  learned  of  his  trxily  sincere 
dedication  to  medicine.  He  wrote  after  medical  school  to  hia  sister  "...one  must  do  what 
is  meaningful  or  suffer  the  gravest  consequences.  I  couldn't  stand  the  emptiness  of 
success  on  only  a  financial  basis  v«dien  I  am  sure  that  I  can  give  and  take  more  to  and 
from  this  interesting  world." 

He  found  his  meaning  in  the  step-sister  of  medicine,  abortion.  His  experience  led 
to  an  even  greater  respect  for  women  and  dieir  nurturing  natures  and  ability  to  think  of  all 
involved.  He  believed  them.  My  husband  was  a  true  intellectual,  academically 
graduating  cum  laude  from  medical  school,  and  technically  developing  a  procedure  to 
preserve  the  dignity  and  reproductive  future  of  women  in  need. 

My  husband  is  no  longer  here  to  defend  the  women  that  need  him  so  desperately, 
so  I  feel  it  necessary  to  speak  in  his  stead.  He  believed  in  women  deciding  their  futures, 
when  nature  had  failed  them.  He  worked  daily  with  families  that  bad  to  come  to  him.  to 
choose  the  day  that  their  baby  would  die.  He  offered  them  dignity  and  hope.  The  parents 
could  still  have  a  sense  of  control  in  a  situation  that  was  out  of  control. 


We  cry  with  the  families  over  the  loss  and  the  hole  they  will  experience  in 
their  lives.  In  return  they  share  their  fiiture  with  us,  by  way  of  including  us  in  their  close 
circle  of  friends  who  they  send  the  joyfiil  birth  announcement  and  pictures  of  their 
groviring  families,  along  with  their  heartfelt  thanks  for  helping  to  get  that  far.  Congress 
should  feel  as  lucky  as  we  have  felt,  by  being  able  to  allow  families  to  decide. 

Sincerely, 


GaliE  McMahon,  R.N. 


10150  National  Boulavanl  •  Wen  La*  Angeia.  Cofifomia  90034  •310  /  S39-7770  •Fax  310  /  204-3190 

239S1  Craftsfnan  Road  «Calabasas.  CaUfomla  91302  •818  /  222-7757 

18411  CUrk  Street  •Suite  102 'Tarxana.  CaUfomia  91356  •818  /  708-8231  •  Faa  818  /  708-8231 
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*Ma  Eamrn  Avtfluc 
iMman.  MO  1M2*-l'ne 


Johns  Hopkins 
BtfVffiw  Medical  Center 


March   18.   1996 


Representative  Charles  Canady 
United  States  Hoa?e  of  Representatives 
Washington.  D.C. 


Dear  Mr.  Canady: 

I  am  Dr.  Paul  Blooienthal.  a  Board-Certified  Obstetrician-Gynecolosist 
practicing  at  Johns  Hopldns  Bayview  Medical  Center.     I  am  an  Associate 
Professor  of  Gynecolofy  and  Obstetrics  at  The  Johns  Hopkins  University 
and  am  the  Medical  Director  of  Planned  Parenthood  of  Maryland.     I  am  also 
a  specialist  in  epidemiology  aud  reproductive  health  care  and  am  a  Fellow 
of  the  American  College  of  Obstetricians  and  Gynecologists.     In  addition.  I 
am  an  advisor  to  the  World  Health  Organization,  and  the  United  Sutes 
Agency  for  International  Development,  on  issues  relating  to  safe 
motherhood,  contraception  and  reproductive  healih  care.     As  a  result,  I 
have  traveled  extensively  for  the  Johns  Hopkins  Program  in  International 
Education  in  Reproductive  Health,  particularly  is  Africa  and  Southeast 
Asia,  setting  up  programs  to  improve  maternal  health  and  access  to  safe 
and  voluntary  family  planning  services. 

I  ask  you  to  oppose  HR1833,  a  bill  designed  to  undermine  a  woman's 
right  to  proper  reproductive  health  care,  including  abortion,  and  to 
interfere  with  a  physician's  ability  to  make  proper  medical  decisions  based 
on  his  or  her  judgment. 

In  my  capacity  as  an  international  advisor,  I  go  to  countries  where 
access  to  abortion  services  is  poor,  where  abortion  is  still  illegal  and  where 
matemiiy  wards  continue  to  be  filled  with  women  suffering  the  effects  of 
unsafe  abortion.     Many  of  them  die.     In  fact,  in  many  countries,  the 
situation  is  similar  to  the  way  things  were  in  the  United  States  before  safe 
and  accessible  abortion  services  were  available;  unsafe  abortion  is  still  the 
most  common  cause  of  maternal  death.     We  believe  that,  in  this  country  we 
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have  gotten  beyond  that  point.     We  have  recognized  that  women  need  and 
deserve  access  to  safe  abortion.    It  is  thus  our  job  to  make  those 
procedures  safe,  as  well  as  to  protect  womens'  lives  during  childbirth. 

It  is  quite  clear  that  this  bill  would  reduce  access  to  safe  abortion 
and  would  define  the  doctors  who  perform  them  as  criminals.     There  is 
actually  no  formally  recognized  medical  procedure  to  which  the  term 
referred  to  in  this  bill  applies:  it  is  therefore  vague  and  medically 
incorrect.     None  of  my  colleagues  know  or  could  actually  state  whether  the 
procedures  they  now  perform  could  be  covered  under  this  bill.     One  can 
only  assume  that  by  intimidating  providers  with  the  constant  threat  of 
criminal  accusations,  the  intent  is  to  frighten  the  medical  community,  the 
same  community  which  swears  an  ancient  oath  to  use  its  knowledge  and 
skills  to  serve  and  protect  the  lives  of  its  patients,  from  performing 
pregnancy   terminations   at  all. 

Proponents  of  the  bill  seem  to  be  claiming  that  this  will  ban  a 
particular  procedure.     However,  as  I  noted,  this  procedure  is  not  defined  in 
such  a  way  as  to  know  exactly  what  it  is  that  is  being  banned.    However, 
even  if  it  were  clear,  it  would  be  unprecedented  for  a  legislature  to  ban  a 
particular  procedure;  essentially,  to  practice  medicine  from  the  house 
chamber  without  ever  seeing  a  patient,   understanding   their  needs   and 
without  knowing  what  physicians  face  on  a  day-to-day  basis. 

The  practice  of  high  quality  medicine  requires  that,  in  order  to 
accomplish  a  given  treatment  or  therapy,  physicians  need  to  be 
knowledgeable  about  and  be  able  to  perform  a  variety  of  procedures. 
Planning  such  a  procedure  is  done  in  consultation  with  the  patient,  based 
on  the  experience  and  training  of  the  provider  and  the  individual 
circumstances  of  the  patient's  condition.     Sometimes,  one  plans  to  perform 
a  certain  surgical  procedure,  but.  as  a  result  of  developments  during  the 
surgery  and/or  patient's  condition,  one  must  adapt  and  choose  a  different 
course  or  modify  the  procedure  as  originally  planned.     These  decisions  are 
often  quite   complex  and   mandate  that  physicians   use  their   best 
professional  and  clinical  judgment,  most  often,  right  on  the  spot.     These  are 
decisions  which  should  be  made  by  physicians  and  their  patients  alone. 
Indeed,  when  performing  surgery  there  is  no  time  for  a  call  to  the 
legislature,  the  supreme  coun.  or  anyone  else  in  order  to  ascertain  a 
statutory  position,  or  to  request  a  waiver.     Physician  and  surgeons  should 
be  allowed   to  practice  their  art  in  accordance  with  dme-honored  peer 
review  standards  and  with  only  the  interests  of  the  patient  at  heart. 

This  bill  evokes  an  image  of  wc  physicians  requiring  that  our 
attorneys  be  present  In  the  operating  room,  lo  advise  and  counsel  us  at 
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each  step.     If  a  procedure  even  appears  to  goes  in  a  ceruin  direction,  we 
could  be  criminally  charged.     On  the  other  hand,  if  we  fail  to  use  our  best 
medical  judgment,  because  of  this  law,  they  are  exposed  to  charges  of 
malpractice,  negligence  and  would  have  violated  both  o^ir  own  personal 
and  professional  standards,  at  well  as  the  oath  we  have  sworn  for 
hundreds   of  years. 

To  be  sure,  discussing  abortion  procedures,  or  any  other  type  of 
surgery,  is  often  not  pleasant.     On  the  other  hand,  neither  is  it  easy  to 
discuss  lethal  fetal  conditions  like  skeletal  dysplasia.     This  is  a  group  of 
genetic  .<yndromes  which  result  in  the  birth  of  infants  who  are  destined  to 
die  within  the  first  few  minutes  to  hours  of  life,     and  whose  only 
experience  of  life  is  that  of  suffocation  as  they  gasp  in  an  attempt  to 
breathe. 

Advances  in  prenatal  detection  may  now  allow  a  couple  to  know  that 
this  will  be  the  fate  of  their  wanted  pregnancy.     If  a  couple  struggles  with 
this  information  and  then  decide  to  terminate  that  pregnancy,  it  is  my 
duty  to  help  them,  using  the  safest,  most  effective  procedure  I  know.     For 
these  reasons  and  in  order  that  physicians  will  always  be  able  to  put  their 
patients*  needs  first,  I  urge  you  to  reject  HR1833. 


Sincerely, 


Paul  D.  Blumemhal.  MD,  MPH 

Associate  Professor  of  Gynecology  and  Obstetrics 

Johns   Hopkins   University 


Note:      The  opinions  expressed  here  are  ihosc  of  Dr.   Dlutsenihal   and  not  necessarily 
those   of  the   Johns   Hopicini   Universit)'.  The   Johns   Hopkins   Health   System   or  the 
Johns   Hopkins   Bayview   Medical   Center. 
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lAM  K.  RasmMAUM.  M.O..  P.C 

NCM  TOMC.  M.  T.    10021 
mxpoOHK.  I2t2i  ••■■S300 


The  Hooorible  Ch«its  Canada 
Uiited  Sum  House  dTRcatauitMivcs 
WashingtOQ,  DC  20S1S-0912 

Maidt  19. 1996 

Daar  K^reseatJitivc  Caaady. 

IwhtBtoyt]utodqrtosiraDgiyurgtyaurcaovnittBetanoaosidflrHR#1893.  lamapra&ssorof Obstetncs 
aadGynccdogy  It  TlwAIbenEiBShEinCdkgeofMB&ciiie  aid  The  CooaOSchad  of  Medicine.  Istaited 
f'^'^iiiing  — '^  *T'*T*"Tn T^i«««*«i  Bid Fviniififi  lai  liiiiiiim  in  1978 

K^colleaffliM  and  I  have  completed  owerl  9.000  proceduteiriacoMe  began.  We  have  doae  the  DftX 
nafaod  that  it  ondcc  canwdfratioa  in  HR.  1833  ronnnely  since  1979.  This  procedure  is  only  perfianned  in 
cases  of  iMer  gattatiooal  age. 

TofaaatfaeDftXwoaldaolybeDaidngavay  safeprocHiiireinaredaigarous.  Dilation  and  Evaeuatiaa 
raquires  surgical  instruments  that  coaMiesoh  in  nre  but  seven  dsnage  to  the  mother.  The  D&X  procedure 
does  not  lequin  the  use  c^ these  instrumsits. 

Outlavving  the  DftXtni?  result  in  faigiMrnuttnialhealtfa  risks  and  mortality.  The  result  to  the  fetus  is  the 
sente  -  unforton^e  but  mgtifiil  t«»wtiii«<iHw  •^ax'^fn  ef  method. 

Please  reconsider  HR  #  1833  and  leave  medical  dedsians  to  pfaysidaoa  who  ai«  equipped  >witfa  the  necessary 
Imowiadgie  and  eiqicnacc  to  mdke  tfaesL 


Respectfiilly  yours, 


(j^t/l^lu/M^.^^*' 


Willian  K.  Rathhaiint,  MD 
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ALBERT  EINSTEIN  COLLEGE  OF  MEDICINE 
OF  YESmVA  UNIVERSITY 

1300  MORRIS  PARK  AVENUE,  BRONX.  NEW  YORK  10461   CABLE-ElNCOIiMED.  N.Y. 

DErtfTMBNTOFOBRBIUCSANDOrNBCOUXnr  mOKB:  71MMJW1 

OrNBCOLOOlCCAMStXBSAXai  71S43(MCn3 

XOCMS  II8>ni  UUMAira  BUILSINO  7It4}>a]74 

FAX:        7lt-4X^t7X0 

March  18,  7996 


Representative  duria  Caoady 
U.S.  Hoase  of  RqaeaeuUtives 
Washington,  D.C. 

Dear  Representative  Canady: 

The  action  of  your  House  Subcoounittee  on  the  Constitution  which  would  support  the  pe.saage  of  HR 
1833  is  a  tnfic  intrusioc  on  the  patient-doctor  reluionship.  Such  l^islation  would  be  glaiingly  inconsistent 
with  ttic  responsibility  of  physicians  to  practice  sound,  compassionate  medicine.  Ao  unfortunate  late  diagnosis 
of  a  genetic  or  fetal  mali^nnatioQ  is  not  served  by  politically  motivaied  jntiusions. 

In  its  simplest  analysis,  Cotgiess  is  not  mined  to  evaluate  the  safety  and  procedural  details  of  any 
medical  procedore.  If  the  controversial  issue  of  abortion  and  its  treatment  booomes  a  sounding  board  for  the 
determinatian  of  the  safety  and  eSicacy  of  medical  care,  specifically  the  details  of  surgery  and  therapeutic 
measuies  and  if  procedures  are  criminalized  because  of  power  politics,  it  is  conceivable  that  professionally 
sound  medical  and  life  saving  measures  could  be  banned  without  any  physiologic  or  sound  therapeutic  basis. 

Midtrimester  abortions  are  rare,  and  unfortunately  they  occur  because  of  limitations  in  diagnostic 
techniques  and  knowledge.  Genedc  disabilities  which  could  result  in  stillborn  or  neonatal  deaths  or  in  some 
rare  instaiKcs  newborns  who  are  doomed  from  the  time  of  their  birth  to  profound  disabilities,  having  no  quality 
of  life,  are  not  the  subjects  fior  Congressional  solutions.  The  accqned  thei^)eutic  decisions  carried  out  by  well 
trained  and  knowledgeable  physicians  represent  accepted,  compassionate  procedures  that  are  in  the  best  interests 
of  the  health,  the  Cunily  welfare  and  (be  life  of  an  unfortunate  woman  diagnosed  to  have  a  tragic  fetal 
malformation. 

The  legislatioo  identified  as  HR  1833  usurps  the  physician  medical  responsibility  at  a  time  when  we  hear 
of  the  effort  of  reducing  federal  involvement  in  VJ  personal  lives.  It  is  ironic  that  the  medical  profession  is 
singled  out  as  an  exc^on.  The  health  and  welfve  of  a  family  involved  in  such  a  tragedy  is  not  served  by 
HR1833. 

Sincerely, 

SUUtt  Seymour  L.  Romney,  M.D. 

sBitM  Professor  Emeritus 
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Th=  Charidttasville  Centsr 

for  reproductive    )    sexual  health 

Hefawt  C.  Jones.  Jr.,  M.D..  FACOG 

ICS  South  PMlopt  Dr 

OwkMictvOlK,  Vbolnk  22901 

(SOA)  9774)200 


W«dii«>aay  20.    1996 


Kuiiurablc   Ch«rlBK   Oiuady 
U.S.    Hsuaa   at   KaprasancaCivsa 
the  Capital 
UaahlngCon  D.C. 
20S10 


D*ar   Sir. 


Aa  a  phyalclan  who  haa  dallverad  over  four  chouaand  infanta  during  my 
earaar  X  Caol  I  aan  eoflaaant  wary  atrongly  on  a  aubjaet  which  laglclacara 
with  no  ob9cecric«i  craininf  or  axparlanca  arc  cryinx  co  laxKlaca. 

In  1956.  T  WKa  rralnad  and  dallvi>rrH  an  Infant  iialng  haaically  the  Cachnlque 
vhlch  l8  bting  lagtaXacad  againat.  Thla  approach  haa  baao  utillBad  lur  ymatm   and 
woa  advoeaecd  for  the  afcoreoming  head  when  undollvarabla.  Tha  daeoapraaalon  of 
tha  cranium  by  naadle  or  trocar  eartalnly  la  better  than  a  caaaarean  aectien 
ur  a  hyaLeruLumy. 

To  oudaw  such  a  procedure  or  to  make  the  phyalelan  under  extreme  atraaa 
liavlng  CO  worry  about  legallcy  la  beyond  reaaon* 

itiere  have  bean  two  or  three  caaaa  ever  the  yeara  that  without  knowledge 
of  tha  ability  to  parfona  auch  a  pcocadura  vould  hawa  lafc  my  pacianc  in 
jeopardy.  Aa  a  phyalelan  in  the  delivery  roe*  a  ehar-.ge  In  type  nf  Hal  Ivary 
may  have  co  be  inatancaneous.  It  ib  awfully  lonely  op  the  firing  lineyMnd  yeaj 
there  arc  eeeaelona  when  elne  for  a  canoult  ia  unavailable  even  with  a  cormlnatiao 
of  ptasnaney. 

Aa  to  tha  effect  of  anaschesla  to  a  mother  affecting  a  baby^only  Jin  McHahnn 
knows  what  he  intended  to  eay  and  with  his  unfortunate  demlaeithe  women  of  Aacrlca 
loac  a  qualifiad.  capnbla.  coneldaraCe.  and  couragaoua  phyalelan. 


Blncerly-i 

Dr.  Herbert  ^.  Janac  H.D. 


133 


C  '  R'  L  •  P 


THE       C  E  N 


TEH.      FOl«.      ItfiPROnnCTlVE      LAW      AND      POLICY 


March   15.     X996 


■*««  vefts 


HftV   VO»»   I 


Representative  Henry  J.  Hyde 
Chairman,  Committee  on  the  Judiciary 
House  of  Representatives . 
2110  Raybum  House  Office  Building 
S .  Capitol  Street  &  Independence  Ave . 
Washington.  DC   20515 


S.E. 


Dear  Representative   Hyde. 


■  Lfc*l«    K.    GOITS 


■  icMtll.  m.  n« 

• 

LTMM  M.  rALiai 

>v 

Dtmu4.  Sptift  um 

•«• 

lAMET  cRbrrf 

rBllCIlLA  J     Oi 

Til 

lOARfl  nr  nilLfC 

On  >—  >l   >.  - 


A.  &M1  C<««jIm«^ 


I  am  writing  on  behalf  of  Martin  Haskell,  M.D. . 
whom  I  currently  represent  in  litigation  challenging 
Ohio  House  Bill  135.  which  like  H.R,  1833,  bans  certain 
methods  e£  abortion.   Because  o£  the  pending  litigation. 
Dr.  Haskell  must  decline  your  kind  invitation  to  testify 
before  the  House  Subcommittee  on  the  Constitution  on 
March  19.  1996. 

As  he  informed  the  Senate  when  asked  to  testify  on 
H.R.  1833  in  November,  199:3.  Dr.  Haskell  has  been  the 
victim  of  physical  harassment,  blockades  emd  threats  by 
abortion  opponents.   He  has  also  been  the  victim  of  a 
flrebonb  that  extensively  damaged  one  of  his  clinics. 
As  a  result,  Dr.  Haskell  is  refusing  public  and  media 
appearances  that  may  increase  the  risk  of  violence 
against  him. 

Most  importantly,  your  March  8,  1996  invitation  is 
clear  that  the  Subcommittee  intends  Lhat  the  prepared 
statements  for  hearings  be  put  on  the  Internet.   Or. 
Haskell  is  extremely  concerned  that  this  practice  may 
subject  him  to  criminal  liability  for  violation  of  IB 
U.S.C.  S  1462(c)  as  amended  by  Section  507  of  the 
Telecoonunications  Act  of  1996,  a  bill  which  you 
sponsored.   Dr.  Haskell  notes  that  the  law  has  never 
been  enjoined.   Since  Dr.  Haskell  does  receive  income 
from  his  medical  practice,  his  testimony  could  be 
considered  advertising,  something  you  explicitly  said 
would  be  criminal.   Moreover,  discussion  of  the 
availability  of  abortion  at  his  facilities,  as  well  as 
the  medical  aspects  of  the  procedure,  may  be  a  criminal 
violation  under  the  explicit  terns  of  the  new 
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Telecommunications  law.^ 

Nevertheless.  Dr.  Haskell  has  asked  me  to  convey  to  you  hi? 
strong  opposition  to  H.R.  1833  and  his  belief  that  the  federal 
government  should  not  interfere  in  women's  personal  send   private 
reproductive  health  decisions.   While  Dr.  Haskell  is  mindful  that 
his  appearance  before  your  Committee  might  clarify  much  of  the 
misinformation  currently  circulating  about  his  medical  practice 
^uld  about  the  purpose  and   effect  of  this  legi.slation,  he  regrets 
that  he  will  be  unzible  to  attend. 


Very  truly  yo\irs. 


Kathryir  Kolbert 
Vice  President 


'  The  Act  provides  in  pertinent  part:  Whoever  . 
knowingly  uses  any  .  .  .  interactive  computer  service  (as  defined 
in  section  230(e)(2)  of  the  Communications  Act  of  1934),  for 
carriage  in  interstate  or  foreign  commerce  - 

•  *  ♦ 

(c)  any  drug,  medicine,  aurticle.  or  thing  designed, 
adapted,  or  intended  for  producing  abortion,  or  for  any 
indecent  or  inmoral  use;  or  any  written  or  printed 
card,  letter,  circular,  book,  pamphlet,  advertisement, 
or  a  notice  of  any  Icind  giving  information,  directly  or 
indirectly,  where,  how  or  of  whom,  or  by  what  means  any 
of  such  mentioned  articles,  matters,  or  things  may  be 
obtained  or  made;  or 

Whoever  )cnowingly  takes  or  receives  from  such  .  .  . 
interactive  computer  service  Buiy   matter  or  thing  the  carriage  or 
importation  of  which  is  herein  made  unlawful- 

Shall  be  fined  under  this  title  or  imprisoned  not  more  than 
five  years,  or  both,  for  the  first  such  offense  and  shall  be 
fined  under  this  title  or  imprisoned  not  more  than  ten  years,  or 
both,  for  each  such  offense  thereafter. 
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Mr.  Canady.  The  gentlelady's  time  has  expired. 

We  will  now  go  to  our  first  panel.  First  to  testify  today  will  be 
Congressman  Tom  Coburn,  M.D.,  a  distinguished  colleague  and 
member  of  the  freshman  class.  In  addition  to  representing  the  Sec- 
ond District  of  Oklahoma,  Congressman  Coburn  is  also  a  practicing 
family  physician  and  still  goes  home  to  his  district  to  deliver  ba- 
bies. 

Congressman  Coburn,  we  thank  you  for  being  here  with  us 
today.  Without  objection,  your  full  statement  will  be  made  part  of 
the  already  large  record.  And  I  would  ask  that  you  summarize  your 
testimony  in  5  minutes. 

STATEMENT  OF  HON.  TOM  A.  COBURN,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  THE  STATE  OF  OKLAHOMA 

Dr.  Coburn.  Thank  you,  Mr.  Chairman.  I  find  it  interesting 
that — ^probably  the  most  disappointing  thing  that  I've  experienced 
since  I've  come  to  Washington  is  that  I  had  the  belief  that  most 
people  in  this  country,  that  if  in  fact  you  felt  positively  or  strongly 
about  an  issue,  even  though  others  might  disagree  with  you,  that 
you  would  still  try  to  use  the  truth  to  present  your  case.  And,  my 
disappointment  in  being  a  Member  of  Congress — and  I  find  that 
this  is  not  partisan  at  all,  it  tends  to  be  on  both  sides  of  the  aisle. 
But  it's  especially  alarming  to  me  as  a  physician,  who — my  primary 
agenda  is  women's  health.  I've  delivered  over  3,000  babies.  I've  de- 
livered 50  babies  since  being  a  Member  of  Congress.  I  have,  in  fact, 
encountered  every  possible  complication  associated  with  preg- 
nancies, both  late  term  and  early. 

And  what  concerns  me  more  than  anything  is  that  Members  of 
Congress  will,  in  fact,  absolutely,  intentionally  distort  the  truth  to 
put  forth  a  cause.  That's  not  partisan.  That's  on  both  sides  of  the 
aisle.  It  tells  us  what's  wrong  with  our  country  today.  It  is  a  tre- 
mendous indication  of  the  illness  and  the  lack  of  moral  rudder  that 
we  have. 

I  want  to  share  with  you  that  since  I've  been  in  Congress,  and 
since  this  bill  was  debated,  I've  been  asked  by  patients  about  the 
possible  serious  harm  that  could  come  to  their  baby  because  of  an- 
esthesia. This  was  not  something  prompted  by  me,  but  serious 
questions  asked  by  my  patients  because  of  the  misinformation  that 
was  put  out  surroundmg  this  bill. 

The  point  of  what  we  should  be  about,  whether  we  agree  or  dis- 
agree on  this  issue,  should  be  truth.  And  that's  what  we  should 
search  to  find.  When  we  inflate  and  misguide  to  put  forward  a  posi- 
tion, whether  it's  a  justifiable  or  nonjustifiable  position,  we  do 
great  harm  to  this  institution.  But  we  also  do  even  more  harm  to 
our  country.  And  I  would  just  say  that  this  is  one  of  the  debates 
that  I  was  ashamed  to  be  associated  with  in  the  U.S.  Congress,  be- 
cause, in  fact.  Members  of  this  body  made  statements  that  they 
knew  were  not  true,  and  did  so  trying  to  justify  their  position.  No 
matter  whether  it's  a  position  on  abortion  or  any  other  thing,  we 
should  not  allow  that,  and  we  should  challenge  that. 

And  so  I'm  glad  that  you're  having  this  hearing  because  I  think 
that  the  truth  needs  to  be  known  by  the  American  public  that,  in 
fact,  we  have  great  anesthesia  in  this  country  and  that  anesthesia 
is  a  safe,  relatively  safe  procedure  for  women  of  all  complications 
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during  pregnancy  because  of  the  tremendous  science  that's  gone 
forward.  And  I  know  that  you're  going  to  hear  that. 

I  would  just  say  that  I  would  be  happy  to  answer  any  questions 
about  my  experience  with  anesthesia  during  pregnancy,  the  com- 
plications associated  with  it,  and  also,  more  importantly,  the  vast 
number  of  women  who  require  anesthesia  during  their  pregnancy 
with  wonderfully  positive  outcome. 

Thank  you. 

[The  prepared  statement  of  Dr.  Coburn  follows:] 

Prepared  Statement  of  Hon.  Tom  A.  Coburn,  a  Representative  in  Congress 
From  the  State  of  Oklahoma 

Besides  being  a  member  of  Congress,  I  am  also  a  practicing  physician  who  has 
delivered  more  than  3,000  babies. 

Recently,  one  of  my  patients,  an  expectant  mother,  told  me  she  was  afraid  of 
being  given  anesthesia  to  reduce  her  pain  during  delivery.  She  read  that  anesthesia 
is  used  to  kill  the  fetus  during  a  late-term  abortion  procedure  known  as  the  partial- 
birth  abortion  method. 

This  is  completely  inaccurate.  In  fact.  Dr.  Norig  Ellison,  President  of  the  Amer- 
ican Society  oi  Anesthesiologists,  stated  before  the  Senate  Judiciary  Committee  last 
fall  that  any  suggestion  that  anesthesia  kills  the  fetus  has  "absolutely  no  basis  in 
scientific  fact." 

The  fact  is  when  general  anesthesia  is  administered  to  the  mother,  only  a  portion 
of  that  anesthetic  may  reach  the  fetus,  but  hardly  enough  to  cause  any  threat  to 
the  health  or  life  of  the  fetus. 

I  was  alarmed  by  this  erroneous  information  because  it  could  negatively  impact 
the  health  of  any  pregnant  woman  who,  fearing  the  consequences  of  anesthesia  on 
her  unborn  child,  may  delay  necessary  and  even  life-saving  medical  procedures. 

The  misinformation  is  being  spread  by  opponents  of  H.R.  1833,  the  Partial-Birth 
Abortion  Ban  Act,  to  make  the  procedure  appear  more  humane. 

Regardless  of  the  motivations,  this  rhetoric  is  reckless  and  irresponsible. 

Legislators  and  physicians  must  work  together  to  ensure  that  the  public  receives 
accurate  information  so  they  can  make  educated  decisions  regarding  health  care. 
Others  involved  in  making  and  influencing  public  policy  should  stick  to  truths  and 
refrain  from  using  inaccuracies  to  promote  their  viewpoint. 

Aiterall,  this  is  not  a  pro-choice  versus  pro-life  issue,  but  rather  a  medical  issue 
that  could  have  serious  consequences  on  the  health  of  a  woman  and  her  unborn 
child. 

Mr.  Canady.  Thank  you,  Doctor.  I  appreciate  your  testimony, 
and  I  share  your  frustration  in  general  about  problems  that  we  see 
with  people  misrepresenting  facts,  and  I  would  be  the  first  to  ac- 
knowledge that's  not  limited  to  one  party  or  the  other.  It's  not  lim- 
ited to  the  abortion  issue. 

I  have  found  that  it  has  been  a  particular  problem  in  connection 
with  this  bill  because  we  have  seen  one  distortion  after  another. 
We  started  off  hearing  that  there  was  no  such  thing  as  partial- 
birth  abortion,  that  this  sort  of  procedure  was  never  performed. 
Then  we  heard,  "Well,  it's  only  performed  occasionally."  We  had 
drawings  of  the  procedure  which  were  challenged.  It  was  said  that 
they  were  not  accurate,  that  they  did  not  depict  the  procedure. 
Then  it  was  acknowledged  even  by  a  witness  for  the  National  Abor- 
tion Federation,  "Well,  they  were  technically  accurate."  So,  we've 
seen,  at  every  step  of  the  debate  along  the  way,  we've  seen  that 
sort  of  distortion. 

Of  all  the  distortions,  this  is  the  most  troubling  distortion  be- 
cause this  poses  a  direct  threat  to  the  health  of  women.  And  I 
think  that  it  is  very  ironic  that  those  who  so  frequently  profess  a 
preeminent  concern  for  the  health  of  women  have  been  guilty  of  re- 
peating this  misinformation  which  poses  a  threat  to  the  health  of 
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women  even  when  they  have  been  informed  that  it  is  not  true,  that 
it  is  not  so.  It's  going  to  be  interesting  to  see  what  takes  place  as 
the  debate  moves  forward  from  this  day.  But  I  think  that  it  cer- 
tainly calls  into  question  the  credibility  those  who  say  that  their 
first  concern  is  the  health  of  women,  if  they  are  willing  to  engage 
in  this  attempt  to  mislead  and  confuse  for  the — to  derail  this  bill 
or  to  harm  this  bill,  and,  as  a  side  effect,  harm  the  health  of 
women. 

Let  me  just  ask  you.  Doctor,  if  on  the  general  subject  here,  if  you 
believe  that  there  is  any  legitimate  health  reason  to  partially  de- 
liver a  live  fetus  before  killing  the  fetus  and  completing  the  deliv- 
ery, as  specified  in  the  Partial-Birth  Abortion  Ban  Act. 

Dr.  COBURN.  No,  I  don't.  And,  again,  I'm  not  an  abortionist,  but 
what  I  do  know  about  that  is  that  is  a  procedure  that  is  designed 
for  the  aid  and  speed  of  the  abortionist  and  has  nothing  to  do  with 
the  health  or  life  of  the  mother.  Any  baby,  with  the  exception  of 
holoprosencephaly,  which  is  a  hydrocephalus,  marked  enlargement, 
can  be  delivered  vaginally  at  any  of  the  stages  that  that  would  be 
put  forward  in  another  way.  And  the  information  put  out  about  the 

Erocedure  in  terms  of  dilation  killing  the  baby  or  ruptured  mem- 
ranes  killing  the  baby,  it's  just  absolutely  untrue.  Spontaneous  or 
direct  amniotome,  rupture  of  the  membranes,  can  lead  to  the  death 
of  the  fetus,  but  only  after  infection  sets  up  or  prolapse  of  the  cord 
or  some  other  complication  associated  with  the  procedure.  But  the 
procedure  itself  does  not. 

So,  I've  not  seen  any  case — I  have  had  a  woman  who  has  had  a 
pregnancy  with  holoprosencephaly  that  did  have  a  procedure  done 
to  save  her  life,  but  it  was  not  this  procedure.  This  procedure  was 
not  required  to  do  that.  So,  in  fact,  many  other  methods  are  avail- 
able when,  in  fact,  the  mother's  life  is  under — and  that  is  an  excep- 
tion in  this  bill  anyway.  So  the  fact  is  that  there  are  many  other 
alternatives  that  can  be  used  to  solve  the  problems  of  such  a  ter- 
rible presentation. 

Mr.  Canady.  In  your  practice,  or  in  your  professional  knowledge, 
are  you  aware  of  any  case  in  which  anesthesia  administered  to  a 
pregnant  woman  has  caused  the  death  of  the  child  she's  carrying? 

Dr.  CoBURN.  No. 

Mr.  Canady.  Thank  you.  Doctor. 

Mr.  Hyde,  do  you  have  any  questions? 

Mr.  Hyde.  I  have  no  questions. 

Mr.  Canady.  Doctor,  we  thank  you  very  much  for  being  with  us 
today. 

Dr.  CoBURN.  Thank  you. 

Mr.  Canady.  We'll  now  move  to  our  second  panel.  And  on  our 
second  panel,  we  will  hear  testimony  from  four  physicians  who  spe- 
cialize in  the  area  of  anesthesiology.  We're  putting  your  name  tags 
there,  and  if  you'd  come  forward  and  take  your  seats,  we'd  appre- 
ciate it. 

And  as  with  the  other — as  is  our  custom,  your  full  statements 
will  be  made  a  part  of  the  record,  without  objection,  and  we  would 
ask  that  you  would  please  summarize  your  testimony  in  5  minutes 
or  less. 

And,  again,  the  subcommittee  is  very  grateful  for  your  taking  the 
time  to  be  with  us  today. 
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Dr.  Norig  Ellison  is  the  president  of  the  American  Society  of  An- 
esthesiologists. He  currently  serves  as  the  clinical  director  of  the 
department  of  anesthesia  at  the  University  of  Pennsylvania  Hos- 
pital and  is  a  professor  and  vice  chair  of  the  department  of  anes- 
thesia at  the  University  of  Pennsylvania  School  of  Medicine. 

Following  Dr.  Ellison,  we  will  hear  from  Dr.  David  Bimbach.  Dr. 
David — Dr.  Bimbach  is  the  president-elect  of  the  Society  of  Obstet- 
ric Anesthesia  and  Perinatology.  Dr.  Birnbach  is  also  director  of  ob- 
stetric anesthesiology  at  St.  Luke's  Roosevelt  Hospital  Center  at 
Columbia  University. 

Dr.  David  Chestnut  is  chairman  of  the  department  of  anesthesi- 
ology at  the  University  of  Alabama-Birmingham  Hospital.  Dr. 
Chestnut  is  a  professor  in  both  the  department  of  obstetrics  and 
gynecology  and  the  department  of  anesthesiology  at  the  University 
of  Alabama-Birmingham  School  of  Medicine.  He  also  served  as  edi- 
tor of  the  medical  textbook,  "Obstetric  Anesthesia:  Principles  and 
Practice." 

The  final  witness  on  our  second  panel  today  will  be  Dr.  Jean 
Wright.  Dr.  Wright  is  the  medical  director  at  Egleston  Children's 
Hospital  at  Emory  University.  She  is  also  an  associate  professor  in 
the  department  of  pediatrics  and  anesthesiology  at  Emory. 

Again,  thank  you  for  being  here.  Dr.  Ellison. 

STATEMENT  OF  NORIG  ELUSON,  MJ).,  PRESIDENT,  AMERICAN 
SOCIETY  OF  ANESTHESIOLOGISTS 

Dr.  Ellison.  Chairman  Canady,  members  of  the  subcommittee, 
my  name  is  Norig  Ellison.  I  am  the  president  of  the  American  Soci- 
ety of  Anesthesiologists,  a  professional  society  consisting  of  over 
34,000  anesthesiologists  and  other  scientists  engaged  or  particu- 
larly interested  in  the  medical  practice  of  anesthesiology.  I  am  also 
professor  and  vice  chair  of  the  department  of  anesthesia  at  the 
University  of  Pennsylvania  School  of  Medicine  in  Philadelphia  and 
a  staff  anesthesiologist  at  the  hospital  of  the  University  of  Penn- 
sylvania. 

I  appear  here  today  for  one  purpose  and  one  purpose  only,  to 
take  issue  with  the  testimony  of  Dr.  James  T.  McMahon  before  this 
subcommittee  last  June.  According  to  his  written  testimony,  of 
which  I  have  a  copy.  Dr.  McMahon  stated  that  anesthesia  given  to 
the  mother  as  part  of  dilation  and  extraction  abortion  procedure 
eliminates  any  pain  to  the  fetus  and  that  a  medical  coma  is  in- 
duced in  the  fetus  causing,  quote,  "a  neurologic  fetal  demise,  or  in 
lay  terms,  brain  death,"  end  quote. 

I  believe  this  statement  to  be  entirely  inaccurate.  I  am  deeply 
concerned,  moreover,  that  the  widespread  publicity  given  to  Dr. 
McMahon's  testimony  may  cause  pregnant  women  to  delay  nec- 
essary, even  life-saving  medical  procedures  totally  unrelated  to  the 
birthing  process  due  to  misinformation  regarding  the  effect  of  anes- 
thetics on  the  fetus.  Annually,  over  50,000  pregnant  women  are 
anesthetized  for  such  necessary  procedures.  Although  it  is  certainly 
true  that  some  analgesic  or  anesthetic  medication  given  to  the 
mother  will  reach  the  fetus  and  perhaps  provide  some  pain  relief, 
it  is  equally  true  that  pregnant  women  are  routinely  heavily 
sedated  or  anesthetized  during  the  second  or  third  trimester  for  the 
performance  of  a  variety  of  necessary  surgical  procedures  with  ab- 
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solutely  no  adverse  effect  on  the  fetus,  let  alone  brain  death.  In  my 
medical  judgment,  it  would  be  necessary,  in  order  to  achieve 
neurologic  demise  of  the  fetus  in  a  partial-birth  abortion,  to  anes- 
thetize the  mother  to  such  a  degree  as  to  place  her  own  health  in 
serious  jeopardy. 

As  you  are  aware,  Mr.  Chairman,  I  gave  similar  testimony  to  a 
Senate  committee  on  November  17,  That  testimony  received  wide 
circulation  in  anesthesiology  circles  and  to  a  lesser  extent  in  the 
lay  press.  You  may  be  interested  in  the  fact  that,  since  my  appear- 
ance, not  one  single  anesthesiologist  or  other  physician  has  con- 
tacted me  to  dispute  my  stated  conclusion.  Indeed,  two  eminent  ob- 
stetric anesthesiologists  and  one  equally  eminent  pediatric  anesthe- 
siologist appear  here  with  me  today  testifying  on  their  own  behalf 
and  not  as  ASA  representatives.  I  am  pleased  to  note  that  their 
testimony  reaches  the  same  conclusions  that  I  have  expressed. 

I  thank  you  for  your  attention,  and  I  would  be  happy  to  respond 
to  your  questions. 

[The  prepared  statement  of  Dr.  Ellison  follows:] 

Prepared  Statement  of  Norig  Ellison,  M.D.,  President,  American  Society  of 

Anesthesiologists 

Chairman  Canady,  members  of  the  Subcommittee.  My  name  is  Norig  Ellison, 
M.D.,  I  am  the  President  of  the  American  Society  of  Anesthesiologists  (ASA),  a  na- 
tional professional  society  consisting  of  over  34,000  anesthesiologists  and  other  sci- 
entists engaged  or  specially  interested  in  the  medical  practice  of  anesthesiology.  I 
am  also  Professor  and  Vice-Chair  of  the  Department  of  Anesthesiology  at  the  Uni- 
versity of  Pennsylvania  School  of  Medicine  in  Philadelphia  and  a  staff  anesthesiol- 
ogist at  the  Hospital  of  the  University  of  Pennsylvania. 

I  appear  here  today  for  one  purpose,  and  one  purpose  only:  to  take  issue  with  the 
testimony  of  James  T.  McMahon,  M.D.,  before  this  Subcommittee  last  June.  Accord- 
ing to  his  written  testimony,  of  which  I  have  a  copy.  Dr.  McMahon  stated  that  anes- 
thesia given  to  the  mother  as  part  of  dilation  and  extraction  abortion  procedure 
eliminates  any  pain  to  the  fetus  and  that  a  medical  coma  is  induced  in  the  fetus, 
causing  a  "neurological  fetal  demise",  or — In  lay  terms — "brain  death." 

I  believe  this  statement  to  be  entirely  Inaccurate.  I  am  deeply  concerned,  more- 
over, that  the  widespread  publicity  given  to  Dr.  McMahon's  testimony  may  cause 
pregnant  women  to  delay  necessary,  even  lifesaving,  medical  procedures,  totally  un- 
related to  the  birthing  process,  due  to  misinformation  regarding  the  effect  of  anes- 
thetics on  the  fetus.  Annually  over  50,000  pregnant  women  are  anesthetized  for 
such  necessary  procedures. 

Although  it  is  certainly  true  that  some  general  analgesic  medications  given  to  the 
mother  will  reach  the  fetus  and  perhaps  provide  some  pain  relief.  It  Is  equally  true 
that  pregnant  women  are  routinely  heavily  sedated  during  the  second  or  third  tri- 
mester for  the  performance  of  a  variety  of  necessary  surgical  procedures  with  abso- 
lutely no  adverse  effect  on  the  fetus,  let  alone  death  or  "brain  death."  In  my  medical 
judgment,  it  would  be  necessary — in  order  lo  achieve  "neurological  demise"  of  the 
fetus  in  a  "partial  birth"  abortion — to  anesthetize  the  mother  to  such  a  degree  as 
to  place  her  own  health  in  serious  jeopardy. 

As  you  are  aware,  Mr.  Chairman,  I  gave  the  same  testimony  to  a  Senate  commit- 
tee four  months  ago.  That  testimony  received  wide  circulation  In  anesthesiology  cir- 
cles and  to  a  lesser  extent  in  the  lay  press.  You  may  be  interested  in  the  fact  that 
since  my  appearance,  not  one  single  anesthesiologist  or  other  physician  has  con- 
tacted me  to  dispute  my  stated  conclusions.  Indeed,  two  eminent  obstetric  anesthe- 
siologists appear  with  me  today,  testifying  on  their  own  behalf  and  not  as  ASA  rep- 
resentatives. I  am  pleased  to  note  that  their  testimony  reaches  the  same  conclusions 
that  I  have  expressed. 

Thank  you  for  your  attention.  I  am  happy  to  respond  to  your  questions. 

Mr.  Canady.  Thank  you,  Dr.  Ellison.  Dr.  Bimbach. 
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STATEMENT  OF  DAVID  J.  BIRNBACH,  M.D.,  DIRECTOR  OF  OB- 
STETRIC ANESTHESIOLOGY,  ST.  LUKE'S-ROOSEVELT  HOS- 
PITAL CENTER 

Dr.  BiRNBACH.  Mr.  Chairman,  members  of  the  subcommittee,  my 
name  is  David  Bimbach,  M.D.,  and  I  am  presently  director  of  ob- 
stetric anesthesiology  at  St.  Luke's-Roosevelt  Hospital  Center, 
which  is  a  teaching  hospital  of  Columbia  University  College  of  Phy- 
sicians and  Surgeons  in  New  York  City.  I  am  also  president-elect 
of  the  Society  for  Obstetric  Anesthesia  and  Perinatology,  which  is 
the  society  which  represents  my  subspecialty. 

I  am  here  today  to  take  issue  with  the  previous  testimony  before 
committees  of  the  Congp^ess  that  suggest  that  anesthesia  causes 
fetal  demise.  I  believe  that  I  am  qualified  to  address  this  issue  be- 
cause I  am  a  practicing  obstetric  anesthesiologist.  Since  completing 
my  anesthesiology  and  obstetric  anesthesiology  training  at  Harvard 
University,  I've  administered  analgesia  to  more  5,000  women  in 
labor  and  anesthesia  to  over  1,000  women  undergoing  cesarean  sec- 
tion. 

I  have  also  provided  anesthesia  to  approximately  200  patients 
who  were  carrying  fetuses  of  less  than  30  weeks'  gestation,  and 
who  needed  emergency,  nonobstetric  surgery  during  pregnancy. 
These  operations  have  included  appendectomies,  gall  bladder  sur- 
geries, orthopedic  procedures,  uterine  and  ovarian  procedures  in- 
cluding removal  of  malignant  tumors,  breast  surgery,  neuro- 
surgery, and  major  cardiac  surgery.  The  anesthetics  which  I  have 
administered  have  included  general,  epidural,  spinal,  and  local. 
The  patients  have  included  both  healthy  patients  as  well  as  very 
sick  pregnant  patients.  Although  I  often  use  spinal  and  epidural 
anesthesia,  I  also  administer  general  anesthesia,  and,  on  occasion, 
I  have  needed  to  administer,  quote,  unquote,  "huge  doses  of  general 
anesthesia"  in  order  to  allow  the  surgeons  to  perform  cardiac  or 
neurosurgery. 

In  addition,  I  believe  that  I  am  especially  qualified  to  discuss  the 
effect  of  maternally-administered  anesthesia  on  the  fetus  because 
I  am  one  of  only  a  handful  of  anesthesiologists  who  has  adminis- 
tered anesthesia  to  a  pregnant  patient  imdergoing  in  utero  fetal 
surgery  which  allowed  me  to  watch  the  fetus  as  I  administered 
general  anesthesia  to  the  mother.  A  review  of  the  experiences  that 
my  associates  and  I  had  while  administering  general  anesthesia  to 
a  mother  while  a  surgeon  operated  on  the  fetus  was  published  in 
the  Journal  of  Clinical  Anesthesia. 

Safe  doses  of  anesthesia  to  the  mother  certainly  did  not  cause 
fetal  demise  when  used  for  these  operations.  Despite  my  extensive 
experience  with  providing  anesthesia  to  the  pregnant  patient,  I 
have  never  witnessed  a  case  of  fetal  demise  that  could  be  attrib- 
uted to  an  anesthetic.  Although  some  drugs  which  we  administered 
to  the  mother  may  cross  the  placenta  and  affect  the  fetus,  in  my 
medical  judgment,  fetal  demise  is  definitely  not  a  consequence  of 
a  properly-administered  anesthetic.  In  order  to  cause  fetal  demise, 
it  would  be  necessary  to  give  the  mother  dangerous  and  life- 
threatening  doses  of  anesthesia.  This  is  not  the  way  we  practice 
anesthesiology  in  the  United  States. 

Mr.  Chairman,  I  am  deeply  concerned  that  the  previous  congres- 
sional testimony  and  the  widespread  publicity  that  has  been  given 
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this  issue  will  cause  unnecessary  fear  and  anxiety  in  pregnant  pa- 
tients and  may  cause  some  to  unnecessarily  delay  emergency  sur- 
gery. 

As  an  example,  several  newspapers  have  turned  this  into  a 
quote,  unquote,  "a  controversy"  and  have  said  that  fetal  demise  oc- 
curs after  anesthesia.  Evidence  that  patients  are  still  receiving  this 
misinformation  regarding  fetal  effects  of  anesthesia  can  be  seen  by 
review  of  an  article  that  a  pregnant  patient  brought  into  me  on 
labor  and  delivery  last  week  from  Marie  Claire  magazine.  And  she 
highlighted  a  line  that  says,  "the  mother  is  put  under  general  anes- 
thetic which  reaches  the  fetus  through  her  bloodstream.  By  the 
time  the  cervix  is  sufficiently  dilated,  the  fetus  is  overdosed  on  the 
anesthetic  and  is  brain  dead."  Now  this  patient  came  in  saying,  "Is 
that  the  kind  of  anesthesia  you're  giving  me?" 

Despite  the  previous  testimony  of  Dr.  Ellison,  I  have  yet  to  see 
an  article  in  the  lay  press  that  states  in  no  uncertain  terms  that 
anesthesia  when  used  properly  does  not  harm  the  fetus. 

This  supposed  controversy  regarding  the  effects  of  anesthesia  on 
the  fetus  must  be  finally  and  definitely  put  to  rest.  There  is  abso- 
lutely no  scientific  or  clinical  evidence  that  a  properly-administered 
maternal  anesthetic  causes  fetal  demise.  To  the  contrary,  there  are 
hundreds  of  scientific  articles  which  demonstrate  the  fetal  safety  of 
currently  used  anesthetics. 

In  conclusion,  I  would  like  to  say  that  I  believe  that  I  have  a  re- 
sponsibility as  a  practicing  obstetric  anesthesiologist  to  refute  any 
testimony  that  suggests  tnat  maternally-administered  anesthesia 
causes  fetal  demise.  Pregnant  women  must  get  the  message  that, 
should  they  need  anesthesia  for  surgery  or  analgesia  for  labor,  that 
they  may  do  so  without  worrying  about  the  effects  on  their  unborn 
child. 

Thank  you.  I'm  happy  to  respond  to  vour  questions. 

[The  prepared  statement  of  Dr.  Birnbach  follows:] 

Prepared  Statement  of  David  J.  Birnbach,  M.D.,  Director  of  Obstetric 
Anesthesiology,  St.  Luke's-Roosevelt  Hospital  Center 

Mr.  Chairman,  Members  of  the  Subcommittee,  my  name  is  David  Birnbach,  M.D. 
and  I  am  presently  the  Director  of  Obstetric  Anesthesiology  at  St.  Luke's-Roosevelt 
Hospital  Center,  a  teaching  hospital  of  Columbia  University  College  of  Physicians 
and  Surgeons  in  New  Yoric  City.  I  am  also  president-elect  of  the  Society  for  Obstet- 
ric Anesthesia  and  Perinatology,  the  society  which  represents  my  sub  specialty. 

I  am  here  today  to  take  issue  with  the  previous  testimony  before  committees  of 
the  Congress  that  suggests  that  anesthesia  causes  fetal  demise.  I  believe  that  I  am 
qualifled  to  address  tms  issue  because  I  am  a  practicing  obstetric  anesthesiologist. 
Since  completing  my  anesthesiology  and  obstetric  anesthesiology  training  at  Har- 
vard University,  I  have  administered  analgesia  to  more  than  five  thousand  women 
in  labor  and  anesthesia  to  over  a  thousand  women  undergoing  cesarean  section.  Al- 
though the  majority  of  these  cases  were  at  full  term  gestation,  I  have  provided  anes- 
thesia to  approximately  200  patients  who  were  carrying  fetuses  of  less  than  30 
weeks  gestation  and  who  needed  emergency  non-obstetric  surgery  during  pregnancy. 
These  operations  have  included  appendectomies,  gall  bladder  surgeries,  numerous 
orthopedic  procedures  such  as  fractured  ankles,  uterine  and  ovarian  procedures  (in- 
cluding malignant  tumor  removal),  breast  surgery,  neurosurgery,  and  cardiac  sur- 
gei^. 

The  anesthetics  which  I  have  administered  have  included  general,  epidural,  spinal 
and  local.  The  patients  have  included  healthy  as  well  as  very  sick  pregnant  patients. 
Although  I  often  use  spinal  and  epidural  anesthesia  in  pregnant  patients,  I  also  ad- 
minister general  anesthesia  to  these  patients  and,  on  occasion,  have  needed  to  ad- 
minister huge  doses  of  general  anesthesia  in  order  to  allow  surgeons  to  perform  car- 
diac surgery  or  neurosui^gery. 
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In  addition,  I  believe  that  I  am  also  especially  qualiiied  to  discuss  the  effect  of 
maternally-administered  anesthesia  on  the  fetus,  because  I  am  one  of  only  a  handful 
of  anesthesiologists  who  has  administered  anesthesia  to  a  pregnant  patient  under- 
going in-utero  fetal  surgery,  thus  allowing  me  to  watch  the  fetus  as  I  administered 
general  anesthesia  to  the  mother.  A  review  of  the  experiences  that  my  associates 
and  I  had  while  administering  general  anesthesia  to  a  mother  while  a  surgson  oper- 
ated on  her  unborn  fetus  was  published  in  the  Journal  of  Clinical  Anesthesia  vol. 
1,  1989,  pp.  363-367.  In  this  paper,  we  suggested  that  general  anesthesia  orovides 
several  advantages  to  the  fetus  who  will  undergo  surgery  and  then  be  replaced  in 
the  womb  to  continue  to  grow  until  mature  enough  to  be  delivered.  Safe  doses  of 
anesthesia  to  the  mother  most  certainly  did  not  cause  fetal  demise  when  used  for 
these  operations. 

Despite  my  extensive  experience  with  providing  anesthesia  to  the  pregnant  pa- 
tient, 1  have  never  witnessed  a  case  of  fetal  demise  that  could  be  attributed  to  an 
anesthetic.  Although  some  drugs  which  we  administer  to  the  mother  may  cross  the 
placenta  and  affect  the  fetus,  in  my  medical  judgment  fetal  demise  is  definitely  not 
a  consequence  of  a  properly  administered  anesthetic.  In  order  to  cause  fetal  demise 
it  would  be  necessary  to  give  the  mother  dangerous  and  life-threatening  doses  of  an- 
esthetics. This  is  not  the  way  we  practice  anesthesiology  in  the  United  States. 

Mr.  Chairman,  I  am  deeply  concerned  that  the  previous  congressional  testimony 
and  the  widespread  publicity  that  has  been  given  this  issue  will  cause  unnecessary 
fear  and  anxiety  in  pregnant  patients  and  may  cause  some  to  unnecessarily  delay 
emergency  surgery.  As  an  example,  several  newspapers  across  the  U.S.  have  stated 
that  anesthesia  causes  fetal  demise.  Because  this  issue  has  been  allowed  to  become 
a  "controversy"  several  of  my  patients  have  recently  expressed  concerns  about  anes- 
thesia, having  seen  newspaper  or  heard  radio  or  television  coverage  of  this  issue. 
Evidence  that  patients  are  still  receiving  misinformation  regarding  the  fetal  effects 
of  maternally  administered  anesthesia  can  be  seen  by  review  of  an  article  that  a 
pregnant  patient  recently  brought  with  her  to  the  labor  and  delivery  floor.  In  last 
month's  eoition  of  Marie  Claire,  a  magazine  which  many  of  my  pregnant  patients 
read,  an  article  about  partial  birth  abortion  states  "The  mother  is  put  under  general 
anesthetic,  which  reaches  the  fetus  through  her  bloodstream.  By  the  time  the  cervix 
is  sufficiently  dilated,  the  fetus  has  overdosed  on  the  anesthetic  and  is  brain-dead." 
These  incorrect  statements  continue  to  find  their  way  into  newspapers  and  maga- 
zines around  the  country.  Despite  the  previous  testimony  of  Dr.  Ellison,  I  have  yet 
to  see  an  article  that  states,  in  no  uncertain  tenns,  that  anesthesia  when  used  prop- 
erly does  not  harm  the  fetus.  This  supposed  controversy  regarding  the  effects  of  an- 
esthesia on  the  fetus  must  be  finally  and  definitively  put  to  rest. 

In  order  to  address  this  complex  issue,  I  believe  that  it  is  necessary  to  comment 
on  three  of  the  statements  whicn  have  recently  been  made  to  the  Congress. 

I)  Dr.  James  McMahon,  now  deceased,  testified  that  anesthesia  causes 
neurologic  fetal  demise. 

II)  Dr.  Lewis  Koplick  supported  Dr.  McMahon  and  stated  "I  am  certain  that 
anyone  who  would  call  Dr.  McMahon  a  liar  is  speaking  from  ignorance  of  abor- 
tions in  late  pregnancy  and  of  Dr.  McMahon's  technique  and  integrity." 

III)  Dr.  Mary  Campbell  of  Planned  Parenthood  has  addressed  this  issue  by 
writing  the  following:  "Though  these  doses  are  high,  the  incremental  adminis- 
tration of  the  drugs  minimizes  the  probability  of  negative  outcomes  for  the 
mother.  In  the  fetus,  these  dosage  levels  may  lead  to  fetal  demise  (death)  in  a 
fetus  weakened  by  His  own  developmental  anomalies." 

My  responses  to  these  statements  are  as  follows: 

1.  There  is  absolutely  no  scientific  or  clinical  evidence  that  a  properly  admin- 
istered maternal  anesthetic  causes  fetal  demise.  To  the  contrary,  there  are  hun- 
dreds of  scientific  articles  which  demonstrate  the  fetal  safety  of  currently  used 
anesthetics. 

2.  Dr.  Koplick  has  stated  that  the  "massive"  doses  used  by  Dr.  McMahon  are 
responsible  for  fetal  demise.  This  again,  is  incorrect  and  there  is  no  scientific 
or  clinical  data  to  support  this  allegation.  I  have  personally  administered  "mas- 
sive" doses  of  narcotics  to  intubated  critically  ill  pregnant  patients  who  were 
being  treated  in  an  intensive  care  unit.  I  am  pleased  to  say  that  the  fetuses 
were  bora  alive  and  did  well. 

3.  Dr.  Campbell  has  described  the  narcotic  protocol  which  Dr.  McMahon  had 
used  during  his  D&X  procedures:  it  includes  the  administration  of  Midazolam 
(1040  mg)  and  Fentanyl  (900-2500  ng).  Although  there  is  no  evidence  that  this 
massive  dose  will  cause  fetal  demise,  there  is  clear  evidence  that  this  excessive 
dose  could  cause  maternal  death.  These  doses  are  far  in  excess  of  any  anesthetic 
that  would  be  used  by  an  anesthesiologist  and  even  if  they  were  incrementally 
given  over  a  two  to  three  hour  period  these  doses  would  in  all  probability  cause 
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enough  respiratory  depression  of  the  mother,  to  necessitate  intubation  and/or 
assisted  respiration.  Since  Dr.  McMahon  can  not  be  questioned  regarding  his 
"heavy  handed"  anesthetic  practice,  I  am  unable  to  explain  why  he  would  will- 
ingly administer  such  huge  amounts  of  drugs.  If  he  did  indeed  administer  2500 
\ig  of  fentanyl  and  40  mg  of  midazolam  to  a  patient  in  a  clinic,  without  an  anes- 
thesiologist present,  he  was  definitely  placing  the  mother's  life  at  great  risk. 

In  conclusion,  I  would  like  to  say  tnat  I  believe  that  I  have  a  responsibility 
as  a  practicing  obstetric  anesthesiologist  to  refute  any  and  all  testimony  that 
suggests  that  maternally  administered  anesthesia  causes  fetal  demise.  It  is  mv 
opmion  that  in  order  to  achieve  that  goal  one  would  need  to  administer  such 
huge  doses  of  anesthetic  to  the  mother  as  to  place  her  life  at  jeopardy.  Pregnant 
women  must  get  the  message  that  should  they  need  anesthesia  for  surgery  or 
analgesia  for  labor,  they  may  do  so  without  worrying  about  the  effects  on  their 
unborn  child. 
Thank  you  for  your  attention.  I  am  happy  to  respond  to  your  questions. 

Mr.  Canady.  Thank  you,  Dr.  Birnbach.  Dr.  Chestnut. 

STATEMENT  OF  DAVID  H.  CHESTNUT,  M.D.,  CHAIRMAN,  DE- 
PARTMENT OF  ANESTHESIOLOGY,  UNIVERSITY  OF  ALABAMA 
AT  BIRMINGHAM 

Dr.  Chestnut.  Mr.  Chairman,  members  of  the  subcommittee,  my 
name  is  David  Chestnut.  I  am  professor  and  chair  of  the  depart- 
ment of  anesthesiology  and  also  a  professor  of  obstetrics  and  gyne- 
cology at  the  University  of  Alabama  School  of  Medicine.  I  am  grate- 
ful lor  the  opportunity  to  testify  this  morning  on  the  effects  of  an- 
esthesia administered  to  a  motner  during  a  partial-birth  abortion. 

Some  proponents  of  this  procedure  have  stated  that  the  fetus 
dies  of  an  overdose  of  anesthesia  given  to  the  mother  and  that  the 
anesthesia  induces  fetal  brain  death  in  a  matter  of  minutes.  This 
is  nonsense.  There  is  no  scientific  basis  for  these  claims. 

As  many  as  75,000  pregnant  women  undergo  anesthesia  and  sur- 
gery each  year  in  the  United  States.  A  large  number  of  these  proce- 
dures are  performed  during  the  second  and  third  trimesters  of 
pregnancy.  The  vast  majority  of  these  women  subsequently  deliver 
a  healthy  baby. 

In  his  description  of  dilation  and  extraction  for  late  second-tri- 
mester abortion,  Dr.  Martin  Haskell  stated  that  he  administers  1 
percent  lidocaine  as  the  standard  anesthesia.  The  fetus  is  unaf- 
fected by  clinical  does  of  local  anesthetic  administered  to  the  moth- 
er. In  the  United  States,  most  newborn  babies  are  exposed  to  local 
anesthetic  drugs  during  labor  and  delivery.  These  infants  cannot  be 
distinguished  from  newborn  infants  not  exposed  to  local  anesthet- 
ics. Rational  use  of  local  anesthetic  drugs  does  not  affect  the  fetus. 

Dr.  Lewis  Koplik  stated  that  he  gives  the  mother  small  doses  of 
Versed  and  fentanyl  during  performance  of  second-trimester  abor- 
tion. In  the  United  States,  general  anesthesia  is  administered  to 
approximately  20  percent  of  women  who  undergo  cesarean  section. 
Administration  of  anesthetic  drugs  in  doses  larger  than  those  de- 
scribed by  Dr.  Koplik  has  little  effect  on  the  fetus.  Some  of  these 
infants  exhibit  transient,  mild  somnolence  at  delivery,  but  by  5 
minutes  of  life,  these  infants  typically  cannot  be  distinguished  from 
those  infants  whose  mothers  did  not  receive  general  anesthesia. 

Dr.  Koplik  suggested  that  Dr.  McMahon  administered  larger 
doses  of  Versed  and  fentanyl.  Dr.  Maiy  Campbell  stated  that  this 
regimen  is  the  drug  combination  most  frequently  used  for  late-term 
D&X  abortion. 
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My  comments  are  sevenfold.  One,  it  is  unlikely  that  a  physician 
who  is  not  trained  as  an  anesthesiologist  would  give  sucn  large 
dose  of  Versed  and  fentanyl  to  any  patient. 

Two,  it  is  unlikely  that  any  physician  would  give  such  large 
doses  of  Versed  and  fentanyl  to  any  patient  in  an  outpatient  set- 
ting. Administration  of  these  doses  of  Versed  and  fentanyl  would 
place  the  mother  at  risk  for  respiratory  arrest. 

Three,  administration  of  these  large  doses  of  Versed  and  fentanyl 
would  not  result  in  fetal  death  or  fetal  neurologic  demise  unless 
there  was  serious  compromise  of  the  mother's  health.  Stated  an- 
other way,  these  doses  of  Versed  and  fentanyl  would  not  kill  the 
fetus  unless  the  mother  was  killed  or  injured  first. 

Four,  administration  of  these  drugs  may  provide  some  degree  of 
fetal  pain  relief,  but  the  extent  to  which  this  renders  any  procedure 
pain  free  is  unknown.  Obstetricians  observe  fetal  withdrawal  re- 
sponses during  performance  of  invasive  procedures  in  utero.  These 
responses  suggest  that  the  fetus  is  capable  of  experiencing  pain 
even  during  tne  second  trimester  of  pregnancy. 

Five,  Dr.  Campbell  stated  that  administration  of  large  doses  of 
Versed  and  fentanvl  depress  fetal  respirations.  This  is  irrelevant 
because  the  fetus  does  not  depend  on  his  or  her  respiratory  efforts 
to  maintain  oxygenation. 

Six,  Dr.  Campbell  stated  that  administration  of  these  doses  of 
drugs  preclude  fetal  respiration  afterward.  This  need  not  affect 
neonatal  outcome.  After  delivery,  the  physician  provides  res- 
piratory support  and  reverses  the  narcotic  effect  with  naloxone. 

Seven,  I  am  concerned  regarding  the  suggestion  that  any  physi- 
cian might  deliberately  give  any  patient  an  overdose  of  anesthetic 
drugs.  Such  practice  clearly  would  endanger  the  life  of  the  mother. 

In  summary,  these  false  claims  regarding  the  effects  of  maternal 
anesthesia  on  the  fetus  may  cause  some  pregnant  women  to  delay 
necessary  and  even  life-saving  surgery  during  pregnancy.  Further, 
these  false  claims  may  prompt  other  women  to  deny  themselves 
adequate  pain  relief  during  labor  and  delivery. 

Mr.  Chairman,  anesthesia  during  pregnancy  is  safe  for  the  moth- 
er and  the  baby. 

I  will  be  happy  to  respond  to  your  questions. 

[The  prepared  statement  of  Dr.  Chestnut  follows:] 

Prepared  Statement  of  David  H.  Chesttnut,  M.D.,  Chairman,  Department  of 
Anesthesiology,  University  of  Alabama  at  Birmingham 

My  name  is  David  H.  Chestnut,  M.D.  I  am  Professor  and  Chairman  of  the  Depart- 
ment of  Anesthesiology  at  the  University  of  Alabama  at  Birmingham.  I  am  also  Pro- 
fessor of  Obstetrics  and  Gynecology  at  that  institution.  After  graduating  from  the 
University  of  Alabama  School  of  Medicine,  I  completed  residencies  in  both  anesthe- 
siology and  obstetrics  and  gynecology  at  Duke  University  Medical  Center.  For  ten 
years  I  served  on  the  faculty  of  the  Departments  of  Anesthesia  and  Obstetrics  and 
Gynecology  at  the  University  of  Iowa  College  of  Medicine.  I  assumed  my  present  po- 
sition in  April,  1994.  I  am  pleased  to  testify  this  morning  on  the  effects  of  anesthe- 
sia administered  to  a  mother  during  a  partial-birth  abortion. 

Estimates  of  the  incidence  of  non  obstetric  surgery  performed  during  pregnancy 
range  from  0.75%  to  2%.  Thus,  as  many  as  75,000  pregnant  women  undergo  anes- 
thesia and  surgery  each  j^ear  in  the  United  States.^  A  large  number  of  these  proce- 
dures are  performed  during  the  second  and  third  trimesters  of  pregnancy.  Examples 
of  commonly  performed  procedures  include  laparoscopy,  appendectomy,  cholecys- 
tectomy, and  removal  of  malignant  and  nonmalignant  tumors  (e.g.,  thvToid  nodule, 
breast  cancer).  In  some  cases,  major  surgery  is  necessary  to  alleviate  life-threaten- 
ing maternal  cardiovascular  or  neurosurgical  conditions.  In  many  cases,  postpone- 
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ment  of  sui^gery  until  the  completion  of  pregnancy  would  compromise  the  mother's 
health. 

Some  proponents  of  partial  birth  abortion  have  claimed  that  administration  of  an- 
esthesia to  the  mother  results  in  fetal  death.  This  is  nonsense.  Administration  of 
anesthesia  to  the  mother  rarely  results  in  fetal  injury  or  death.  Rather,  the  vast  ma- 
jority of  women  who  undergo  anesthesia  for  surgery  during  the  second  or  third  tri- 
mester of  pregnancy  subsequently  deliver  a  healthy  baby. 

In  his  detailed  description  of  dilation  and  extraction  for  late  second  trimester 
abortion.  Dr.  Martin  Haskell  stated  that  he  administers  1%  lidocaine  with  epineph- 
rine intracervically  as  the  standard  anesthesia.  Lidocaine  is  a  local  anesthetic  that 
blocks  neuronal  impulses  locally.  Although  it  is  absorbed  into  the  systemic  circula- 
tion, it  does  not  result  in  substantial  systemic  effect.  (That  is,  it  does  not  provide 
significant  sedation  or  systemic  analgesia.)  Lidocaine  and  other  local  anesthetics 
cross  the  placenta  and  enter  the  fetal  circulation.  However,  fetal  blood  concentra- 
tions of  local  anesthetic  typically  are  less  than  maternal  blood  concentrations.  More 
important,  the  fetal  central  nervous  system  is  unaffected  by  clinical  doses  of  local 
anesthetic  administered  to  the  mother.  Maternal  administration  of  a  local  anesthetic 
docs  not  result  in  fetal  sedation,  analgesia,  or  anesthesia.  In  the  United  States,  most 
newborn  infants  are  exposed  to  one  or  more  local  anesthetic  drugs  during  labor  and 
delivery.  At  delivery,  these  infants  cannot  be  distinguished  from  newborn  infants 
not  exposed  to  local  anesthetics  during  labor  and  delivery. 

Dr.  HaskeU  stated  that  he  injects  12  ml  of  1%  lidocaine  intracervically.  This  dose 
is  approximately  25%  of  the  dose  of  lidocaine  required  for  administration  of  epidural 
anesthesia  for  cesarean  section.  Yet  even  these  larger  doses  of  lidocaine  do  not  ad- 
versely affect  the  fetus.  Rational  use  of  local  anesthetic  drugs  does  not  affect  the 
fetus. 

Dr.  Haskell  also  described  the  nasal  administration  of  niti-ous  oxide/oxygen  anal- 
gesia. This  technique  would  be  expected  to  result  in  modest  maternal  sedation  and 
would  have  little  effect  on  the  fetus.  Dr.  Haskell  stated  that  patients  with  minimal 
bleeding  are  encouraged  to  walk  within  30  minutes  of  the  completion  of  the  proce- 
dure. This  confinns  that  his  patients  do  not  experience  substantial  sedation  during 
the  procedure. 

In  a  letter  to  Senator  Barbara  Boxer  (dated  December  5,  1995),  Dr.  Lewis  H. 
Koplik  commented  on  earlier  claims  made  by  Dr.  James  McMahon.  Dr.  KopUk  de- 
scribed his  method  of  providing  sedation  and  analgesia  during  second  trimester  dila- 
tion and  evacuation  (D&E)  procedures.  He  stated  that  he  gives  2  mg  of  Versed""^ 
(midazolam)  and  25,  \ig  of  fentanyl  to  the  mother.  Both  Versed''^  and  fentanyl  cross 
the  placenta  and  enter  the  fetal  circulation.  However,  these  doses  would  be  expected 
to  result  in  modest  maternal  sedation  and  to  have  little  effect  on  the  fetus.  Clearly 
these  doses  would  not  result  in  fetal  death,  and  it  is  unlikely  that  these  doses  would 
result  in  substantial  fetal  sedation  or  analgesia.  In  the  United  States,  approximately 
20%  of  women  who  undergo  cesarean  section  receive  general  anesthesia.  Adminis- 
tration of  hypnotic  and  analgesic  drugs — in  doses  larger  than  those  described  by  Dr. 
Koplik — results  in  little  effect  on  the  fetus.  Some  of  these  infants  exhibit  transient, 
mild  somnolence  at  delivery,  but  bv  five  minutes  of  life,  these  infants  typically  can- 
not be  distinguished  from  those  infants  whose  mothers  did  not  receive  general  anes- 
thesia .^ 

Dr.  Koplik  suggested  that  Dr.  McMahon  administered  10  to  40  mg  of  Versed""^ 
and  900  to  2500  \ig  of  fentanyl.  In  another  letter  to  Senator  Boxer,  Dr.  Mary  Camp- 
bell stated  that  this  regimen  is  "the  drug  combination  most  frequently  used"  for 
"late-term  D&X  abortion."  My  conunents  are  six-fold: 

It  is  unlikely  that  a  physician  who  is  not  trained  as  an  anesthesiologist  would 
give  such  large  doses  of  Versed""^  and  fentanyl  to  any  patient. 

It  is  unlikely  that  any  physician — including  an  anesthesiologist — would  give 
such  large  doses  of  Versed  tm  and  fentanyl  to  any  patient  in  an  outpatient  set- 
ting. Administration  of  these  doses  of  Versed^M  and  fentanyl  would  likely  re- 
quire placement  of  an  endotracheal  tube  in  the  mother  and  prolonged  support 
of  the  mother's  ventilation  and  oxygenation. 

Administration  of  these  large  doses  of  Versed''^  and  fentanyl  would  not  re- 
sult in  fetal  do  or  fetal  neurologic  demise  unless  there  was  serious  compromise 
of  the  mother's  ventilation,  oxygenation,  and  circulation.  Stated  another  way, 
these  doses  of  Versed "i^  and  fentanyl  would  not  kill  the  fetus  unless  the  mother 
was  killed  or  injured  first. 

Administration  of  these  large  doses  of  Versed""^  and  fentanyl  would  not  con- 
sistently result  in  total  analgesia/anesthesia  for  the  fetus.  Although  it  is  true 
that  analgesic  drugs  given  to  the  mother  cross  the  placenta,  enter  the  fetal  cir- 
culation, and  perhaps  provide  some  degree  of  pain  relief,  the  extent  to  which 
this  renders  any  proceaure  pain-free  is  unknown.  Maternal  fetal  medicine  spe- 
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cialists  observe  fetal  withdrawal  responses  during  performance  of  invasive  pro- 
cedures (e.g.,  needle  sticks)  in  utero.  These  withdrawal  responses  suggest  that 
the  fetus  is  capable  of  experiencing  pain — even  during  the  second  trimester  of 
pregnancy.  Very  preterm  infants  (e.g.,  24  weeks'  gestation)  demonstrate  with- 
drawal responses  to  painful  stimuli  after  delivery.  Physicians  at  the  University 
of  California,  San  Francisco  have  performed  a  variety  of  surgical  procedures  on 
human  fetuses  in  utero.  Despite  the  administration  of  general  anesthesia  to  the 
mother,  these  physicians  have  given  additional  fentanyl  directly  to  the  fetus  at 
surgery,  in  order  to  increase  the  likelihood  that  the  fetus  would  not  experience 
pain  during  surgery.^ 

Dr.  Campbell  stated  that  administration  of  large  doses  of  Versed""^  and 
fentanyl  depress  fetal  respirations.  This  is  irrelevant,  because  the  fetus  does  not 
depend  on  his/her  own  respiratory  efforts  to  maintain  ventilation/ojQ^genation  in 
utero.  Rather,  fetal  oxygenation  depends  on  maintenance  of  an  intact 
uteroplacental  and  umbilical  circulation,  which  is  unaffected  by  administration 
of  Versed""^  and  fentanyl. 

Dr.  Campbell  stated  that  administration  of  these  doses  of  drugs  "preclude 
fetal  respiration  afterward."  This  need  not  affect  neonatal  outcome.  When  a 
newborn  infant  has  respiratory  depression  secondary  to  maternal  administra- 
tion of  a  narcotic  drug,  the  physician  provides  respiratory  support  (i.e.,  bag  and 
mask  ventilation  or  endotracheal  intubation)  and  reverses  the  narcotic  effect 
with  naloxone. 
In  her  "fact  sheet,"  Dr.  Campbell  stated:  'The  fetus  dies  of  an  overdose  of  anesthe- 
sia given  to  the  mother  intravenously."  She  further  stated:  "This  induces  brain 
death  in  the  fetus  in  a  matter  of  minutes."  There  is  no  scientific  basis  for  these 
claims.  Further,  I  am  concerned  over  the  suggestion  that  any  physician  might  delib- 
erately give  any  patient  an  "overdose"  of  analgesic/anesthetic  drugs.  Such  practice 
would  clearly  endanger  the  life  of  the  mother. 

In  summary,  these  false  claims  regarding  the  effects  of  maternal  anesthesia  on 
the  fetus  may  cause  some  pregnant  women  to  delay  necessary  and  perhaps  even 
life-saving  surgery  during  pregnancy.  Further,  these  false  claims  may  prompt  other 
women  to  deny  themselves  adequate  pain  relief  during  labor  and  vaginal  or  cesar- 
ean delivery.  In  almost  all  cases,  anesthesia  does  not  kill  the  fetus  unless  the  moth- 
er is  killed  or  seriously  injured  first.  Clinical  administration  of  local  anesthetic 
drugs  has  negligible  effect  on  the  fetus.  Administration  of  either  small  or  large  doses 
of  Versed'"^  and  fentanyl  does  not  result  in  fetal  death  or  fetal  neurologic  injury. 
I  am  skeptical  that  any  physician  in  the  United  States  would  knowingly  administer 
10  to  40  mg  of  Versed""^  and  900  to  2500  ^g  of  fentanyl  for  an  abortion  procedure. 
Finally,  it  is  unlikely  that  these  doses  consistently  abolish  all  fetal  pain. 
I  will  be  happy  to  respond  to  your  questions. 
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Mr.  Canady.  Thank  you,  Doctor.  Dr.  Wright. 

STATEMENT  OF  JEAN  A.  WRIGHT,  MJ).,  MEDICAL  DIRECTOR, 
EGLESTON  CHILDREN'S  HOSPITAL,  EMORY  UNIVERSITY 

Dr.  Wright.  Mr.  Chairman  and  members  of  the  subcommittee, 
my  name  is  Jean  Wright,  and  I  am  an  associate  professor  of  pediat- 
rics and  anesthesia  at  Emory  School  of  Medicine,  and  I've  been  a 
practicing  physician  since  1983.  My  testimony  will  focus  on  three 
parts.  First,  the  developmental  aspects  of  pain  in  the  neonate.  Sec- 
ond, the  increased  sensitivity  of  preterm  infants  to  pain  compared 
to  term  or  older  children.  And,  thirdly,  the  effects  of  maternally-  fl 
administered  anesthetics  on  these  infants.  ' 
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With  respect  to  the  first,  very  preterm  neonates  have  the  anat- 
omy and  functional,  physiologic  and  chemical  processes  that  they 
need  in  their  brains  responsible  to  mediate  both  pain  and  noxious 
stimuli.  Anatomic  studies  have  shown  that  the  density  of  skin  pain 
fibers  are  present  in  preterm  and  newborn  infants  and,  in  fact, 
may  exceed  the  number  of  fibers  of  adult  skin.  These  pain  fibers 
begin  around  the  mouth  about  the  7th  week  of  gestation  and  are 
fully  formed  by  20  weeks  of  gestation. 

Traditionally,  lack  of  myelin,  the  coating  around  the  nerve  cell, 
has  been  used  as  an  argument  for  stating  why  infants  in  this  age 
group  cannot  feel  pain.  This  has  been  proposed  as  an  index  of  im- 
maturity. However,  we  know  that  adults  can  perceive  pain  through 
nerves  that  are  not  myelinated,  and  more  recent  studies  have 
shown  that  infants  by  30  weeks  of  gestation  have  complete 
myelination  up  to  and  through  the  level  of  their  brain. 

Several  Wpes  of  scientific  observation  speak  for  the  functional 
maturity  of  these  infants'  brains.  The  first  is  fetal  and  neonatal 
EEG  patterns.  Infants  in  this  age  grroup  can  respond  both  to  visual 
and  auditory  stimulation.  There  are  other  brain  waves  that  meas- 
ure response  to  touch,  pain,  hot  and  cold,  and  these  are  docu- 
mented in  preterm  infants  up  to — or  beginning  at  26  weeks  gesta- 
tion. 

Also,  there  are  well-defined  periods  of  sleep  and  wakefulness 
present  in  utero,  present  from  28  weeks  of  gestation  onward. 
Ultrasound  findings  have  reported  specific  fetal  movements  in  re- 
sponse to  needle  punctures  in  utero.  Moreover,  control  studies  of 
interuterine  blood  sampling  and  blood  transfusions  in  fetuses  be- 
tween 20  and  34  weeks  of  gestation  show  that  these  infants  release 
hormones  that  are  consistent  with  perception  of  pain  and  were  cor- 
related with  the  duration  of  the  painful  stimulus. 

Preterm  infants  who  are  born  and  delivered  at  23  weeks  of  gesta- 
tion show  very  highly  specific  and  well-coordinated  physiologic  and 
behavioral  responses  to  pain  which  is  just  like  older  infants. 

My  second  point  is  there  is  increased  sensitivity  to  pain  in 
preterm  infants.  Contrary  to  previous  teaching,  current  data  now 
indicates  that  preterm  neonates  have  greater  pain  sensitivity  than 
term  neonates  or  older  infants.  Several  lines  of  scientific  evidence 
support  this,  and  I  will  review  these  briefly  fi"om  the  most  basic  to 
that  which  reflects  my  clinical  practice. 

First,  in  the  study  of  pain  reflexes,  there  are  reflexes,  one  of 
which  we  call  the  cutaneous  flexor  response,  which  is  a  response 
that  measures  the  connection  between  the  distal  pain  fiber  and  the 
sensation  in  the  brain.  This  is  a  well-described  response  and  has 
been  used  to  mark  or  parallel  pain  perception  exactly. 

Second,  neurotransmitter  substances  cross  from  nerve  to  nerve, 
and  these  are  present  in  high  concentrations  in  these  young  in- 
fants. 

Third,  there  are  receptors  for  these  transmitters  in  high  density 
in  the  fetal  brain. 

Fourth,  pain  in  the  fetus  and  neonate  can  be  measured  by  these 
hormones  that  I  mentioned  earlier.  In  studies  of  surgical  proce- 
dures, these  responses  in  preterm  infants  were  three  to  five  times 
those  of  adult  patients  undergoing  similar  types  of  surgery. 
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And,  fifth,  pain  felt  as  a  fetus  or  neonate  can  have  a  long-term 
health  effect  on  the  child's  well  being.  Studies  have  shown  that  ag- 
gressive anesthesia  is  needed  to  decrease  a  stress  response  in 
preterm  infants  undergoing  surgery,  and,  when  done,  improves 
their  post-op  clinical  outcome. 

Lastly,  with  respect  to  the  effects  of  anesthesia  on  the  fetus,  as 
my  colleagues  have  mentioned,  local  anesthetics  rarely  have  any  ef- 
fect at  all  on  the  fetus.  The  mother's  liver  would  clear  these  drugs 
as  well  as  those  given  intravenously,  and  the  concentration  that 
reaches  these  babies  does  not  achieve  a  therapeutic  response. 
Mothers  who  underwent  fetoscopy,  their  infants,  when  sampled  for 
stress  hormones,  showed  a  much  higher  level  when  the  mothers  did 
not  receive  anesthesia.  And  these  were  infants  of  16  to  20  weeks' 
gestation. 

In  conclusion,  the  scientific  literature  that  I  briefly  reviewed  and 
my  own  clinical  practice  has  shown  that  the  anatomic  and  func- 
tional processes  that  you  need  for  the  perception  of  pain  are 
present  in  these  infants  who  would  be  considered  for  partial-birth 
abortion.  Second,  these  infants  are  more  sensitive  to  pain  than 
term  infants  or  older  children  would  be  if  they  were  having  the 
same  procedure.  And,  third,  current  methods  of  providing  maternal 
anesthesia  during  partial-birth  abortions  is  unlikely  to  prevent  the 
experience  of  pain  and  stress  in  these  preterm  infants  prior  to  their 
delivery. 

Thank  you.  I'd  be  happy  to  entertain  questions. 

[The  prepared  statement  of  Dr.  Wright  follows:] 

Prepared  Statement  of  Jean  A.  Wright,  M.D.  Medical  Director,  Egleston 
Children's  Hospital,  Emory  University 

Chairman  Canady,  and  members  of  the  Subcommittee.  My  name  is  Jean  A. 
Wright,  MD.,  MBA.  I  am  an  Associate  Professor  of  Pediatrics  and  Anesthesia  at 
Emory  University  School  of  Medicine  in  Atlanta.  I  am  also  an  Associate  Professor 
at  the  Emory  Center  for  Clinical  Evaluation  Sciences.  I  am  board  certified  in  Pediat- 
rics, Anesthesia,  and  in  both  sub-boards  of  Critical  Care  Medicine.  I  have  been  a 
faculty  member  and  a  practicing  physician  since  1983. 

I  appreciate  the  invitation  to  testify  before  the  Committee  on  the  topic  of  the  ef- 
fects of  anesthesia  administered  to  a  mother  during  a  partial  birth  abortion.  I  un- 
derstand that  this  committee  was  considering  legislation  which  would  ban  "partial 
birth  abortions,"  and  that  this  is  the  second  hearing  on  this  topic.  I  will  focus  my 
testimony  on  the  ability  of  the  fetus  to  feel  and  respond  to  pain  during  this  proce- 
dure, and  on  the  effects  of  the  anesthetic  upon  the  fetus  while  administered  to  the 
mother. 

My  testimony  will  be  divided  into  three  parts.  1)  The  developmental  aspects  of 
pain  in  the  fetus;  2)  The  increased  sensitivity  of  preterm  infants  to  pain  compared 
to  term  or  older  infants;  and  3)  the  effects  of  maternally  administered  anesthetics 
to  blunt  or  alter  the  effect  of  this  pain. 

1.  DEVELOPMENT  OF  THE  PAIN  SYCTEM  IN  THE  HUMAN  FETUS  AND  NEONATE 

Very  preterm  neonates  have  the  neuroanatomic  substrate  and  functional  physio- 
lo^c  and  chemical  processes  in  the  brain  responsible  for  mediating  pain  or  noxious 
stmiuli  (known  as  nociception).  [Fitzgerald  and  An  and].  [See  Chart  from  Anand  & 
Hickey,  NEJM,  1987].  Anatomic  studies  have  shown  that  the  density  of  the  skin 

fiain  nbera  (cutaneous  nociceptive  nerve  endings)  in  the  late  fetus  and  newborn  in- 
smt  may  equal  or  exceed  that  of  adult  skin.  Early  studies  by  Hooker  showed  that 
cutaneous  sensory  perception  appears  around  the  mouth  of  the  human  fetus  in  the 
seventh  week  of  gestation  and  gradually  spreads  to  all  skin  and  mucous  surfaces  by 
20  weeks. 

Traditionally,  lack  of  myelination  (or  the  layer  around  the  nerve  fibers)  has  been 
proposed  as  an  index  of  immaturity  in  the  neonatal  nervous  system  and  used  fre- 
quently to  support  the  argument  that  neonates  and  infants  are  not  capable  of  pain 
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perception.  However,  pain  (nociceptive)  impulses  in  adults  are  conducted  by 
unmyelinated  or  thinly  myelinated  fibers.  Furthermore,  Glues  has  shown  that  nerve 
tracts  associated  with  pain  in  the  spinal  cord  and  brain  stem  are  completely 
myelinated  (up  to  the  thalamus)  by  30  weeks  of  gestation. 

Several  types  of  observations  speak  for  the  functional  maturity  of  the  brain  (cere- 
bral cortex)  m  the  fetus  and  neonate.  First  are  reports  oi  fetal  and  neonatal  EEG 
patterns,  including  cortical  components  of  visusd  and  auditory  evoked  potentials, 
that  have  been  recorded  in  preterm  babies  of  less  than  28  weeks  gestation.  Cortical 
evoked  potentials  to  somatosensory  stimuli  (touch,  pain,  heat,  cold)  were  also  re- 
cently documented  in  preterm  neonates  from  26  weets  gestation.  Well  defined  peri- 
ods of  sleep  and  wakembiess  are  present  in  utero  from  28  weeks  gestation  onward. 

Ultrasonographic  findings  report  specific  fetal  movements  in  response  to  needle 
punctures  in  utero  (Robinson  &  Smotherman,  1992;  Sival  1993).  Moreover,  a  con- 
trolled study  of  intrauterine  blood  sampling  and  blood  transfusions  in  fetuses  be- 
tween 20  and  34  weeks  of  gestation  showed  that  hormonal  responses  that  were  con- 
sistent with  fetal  perception  of  pain,  and  were  correlated  witn  the  duration  of  the 
painful  stimulus  (Giannakoulopuolos  et  al.,  1994).  Preterm  neonates  bom  at  23 
weeks  gestation  show  highly  specific  and  well  coordinated  physiologic  and  behav- 
ioral responses  to  pain,  similar  to  those  seen  in  full-term  neonates,  older  infants, 
and  sm^l  children  (summarized  in  'Pain  in  Neonates,"  Anand  &  McGrath,  1993). 

2.  INCREASED  SENSITIVITY  TO  PAIN  IN  PRETERM  INFANTS 

Contrary  to  previous  teaching,  current  data  indicate  that  preterm  neonates  have 
greater  pain  sensitivity  than  term  neonates  or  older  age  groups.  Several  lines  of  sci- 
entific evidence  support  this  concept.  I  will  review  these  from  the  most  basic  science, 
to  that  which  reflects  clinical  practice. 

1.  Studies  of  reflex  responses 

The  Cutaneous  Flexor  Reflex — has  a  lower  threshold  in  preterm  neonates  than  in 
term  neonates  or  adults  [Fitzgerald;  Woolf].  The  study  of  this  reflex  has  been  used 
to  establish  when  connections  between  the  skin  and  the  spinal  cord  are  first  made 
in  the  fetus,  and  they  have  Been  used  to  study  the  maturation  of  ascending  motor 
pathways.  This  reflex  has  been  shown  in  man  to  parallel  pain  perception  exactly  in 
terms  of  threshold,  peak  intensity,  and  sensitivity  to  analgesics. 

2.  Studies  of  neurotransmitting  substances  in  the  spinal  cord 
Neurotransmitter  development  in  the  dorsal  horn  of  the  spinal  cord  has  dem- 
onstrated the  early  and  abundant  expression  of  the  neurotransmitters  mediating 
pain  (e.g.  substance  P,  L-glutamate,  VIP,  CGRP),  and  increased  somatosensory  ex- 
citability in  the  premature  spinal  cord.  In  contrast,  the  neurotransmitters  contained 
in  descending  inhibitory  fibers  from  supraspinal  centers  (5-HT,  Norepi,  Dopamine) 
were  expressed  postnataUy,  [Anand  &  Carr,  1989]  implying  poorly  developed  gate 
control  mechanisms  for  pain  in  preteen  infants. 

3.  Receptors  for  pain  in  the  fetal  brain 

Opioid  receptor  labeling  in  the  brain  stem  of  fetuses  19-21  weeks  gestation  dem- 
onstrated very  high  densities  in  supraspinal  centers  associated  with  sensory  percep- 
tion [Kinney  et  at.,  1990].  (These  inhibitory  Opioid  receptors  may  protect  developing 
neuronal  systems  from  constant  over  stimulation,  given  the  underdeveloped  gate 
control  mechanism  in  the  dorsal  horn  of  the  spinal  cord.) 

4.  Pain  and  stress  are  reflected  in  the  hormones  produced  by  the  fetus 

Pain  in  the  fetus  and  neonate  can  be  measured  in  two  dimensions.  Pain  and  sur- 
gical stress  are  demonstrated  by  a  coordinated  outpouring  of  pituitary,  adrenal,  and 
pancreatic  hormones.  Secondly,  cardiovascular  responses,  such  as  increases  in  blood 
pressure,  heart  rate,  dysriiythmias,  or  poor  cardiac  output  may  signal  pain.  The 
magnitude  of  hormonal  (endocrine-metabolic)  and  other  stress  responses  to  invasive 
procedures  or  surgical  operations  was  much  greater  in  neonates  as  compared  to 
adults;  with  neonatal  catacholamine  and  metabolic  responses  up  3-5  times  those  of 
adult  patients  undergoing  similar  types  of  surgery  [Anand]. 

5.  Pain  felt  as  a  fetus  or  neonate  has  a  long  term  effect  on  the  child's  well-being 

The  effects  of  anesthesia  on  the  neonatal  stress  responses  are  important  and  may 
contribute  to  the  effects  of  stress  suppression  on  postoperative  clinical  outcome.  In 
a  randomized  controlled  trial,  preterm  babies  undergoing  ligation  of  the  patient  duct 
us  arteriosus  were  given  nitrous  oxide  and  curare,  with  or  without  the  addition  of 
intravenous  fentanyl.  The  hormonal  responses  of  neonates  receiving  nitrous  oxide 
alone  were  associated  with  significant  increases  in  blood  glucose,  lactate,  and 
pyruvate;  these  were  prevented  in  neonates  given  therapeutic  doses  of  fentanyl. 
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This  study  went  on  to  show  that  aggressive  anesthesia  not  only  decreased  the  stress 
responses  of  neonates  undergoing  surgery  but  also  improved  their  postoperative  clini- 
cal outcome.  Similarly,  neonatal  intensive  care  patients  who  are  exposed  to  a  single 
(circumcision)  or  repeated  painful  events  (heelsticks)  have  been  shown  to  have  pro- 
cedural memory  for  the  event,  and  may  have  long  term  effects,  even  into  adulthood. 

6.  The  amount  of  medicine  needed  to  achieve  a  desired  effect 

Pharmacokinetic  studies  of  anesthetic  drugs  have  shown  higher  plasma  concentra- 
tions were  required  to  maintain  effective  surgical  anesthesia  in  preterm  neonates  as 
compared  to  old  age  groups  [Yaster;  Greeley  &  de  Bruijn]. 

Developmental  changes  occur  in  the  expression  of  pain  which  differentiate 
preterm  from  term  or  older  infants;  however,  these  findings  illustrate  a 
communicational  specificity  and  not  changes  in  pain  threshold  during  development 
[Johnston].  ITie  studies  cited  above  indicate  a  lower  pain  threshold  in  preterm  neo- 
nates, and  the  occurrence  of  further  decreases  in  pain  threshold  following  exposure 
to  a  painful  stimulus  or  experience  [Fitzgerald]. 

3.  Effects  of  Anesthesia  on  the  fetus 

Obstetrical  anesthesia  has  become  a  very  safe  practice,  with  many  women  a  year 
receiving  an  anesthetic  during  the  time  of  their  pregnancy.  These  women  are  in  ad- 
dition to  those  who  receive  an  anesthetic  at  the  time  of  delivery.  It  is  from  this  pa- 
tient population  that  the  efiects  of  anesthesia  on  the  fetus  can  be  derived. 

Local  anesthetics  rarely  have  any  affect  on  the  fetus.  By  their  nature,  their  affect 
is  to  numb  the  nerves  and  tissues  around  the  injection  site,  and  only  minuscule 
amounts  of  drug  enter  the  mother's  circulation,  and  even  less  reach  the  fetus. 

The  administration  of  intravenous  sedation/anesthesia  has  minimal  effects  on  the 
unborn  due  to  two  mechanisms:  1)  The  mother's  liver  clears  much  of  the  drug,  and 
2)  the  drug  must  cross  from  the  mother's  blood  stream  into  the  placenta  before 
reaching  the  fetus. 

Since  the  fetus  has  a  much  higher  density  of  Opioid  (pain)  receptors,  scientific  rea- 
soning postulates  that  higher  doses  of  Opioids  will  be  required  to  saturate  the  in- 
creased number  of  receptors,  and  achieve  a  therapeutic  response. 

Preliminary  evidence  for  this  therapeutic  response  is  obtained  from  the  decreased 
levels  of  steroid  stress  hormones  in  the  amniotic  fluid  of  fetuses  whose  mothers  had 
received  anesthesia  as  compared  to  the  those  that  did  not  receive  anesthesia  in  re- 
sponse to  fetoscopy  performed  at  16-21  weeks  gestation  (Partsch  et  al.,  1991).  The 
mothers  who  had  received  anesthesia  had  a  infant  that  was  less  stressed  by  the  pro- 
cedure. 

CONCLUSIONS 

The  scientific  literature  reviewed  above  and  my  clinical  experience  in  the  delivery 
of  general  anesthesia,  systemic  analgesia,  conscious  sedation,  local  and  regional  an- 
esthesia to  a  wide  variety  of  patients  lead  me  to  believe  that: 

1.  The  anatomical  ana  fiinctional  processes  responsible  for  the  perception  of 
pain  have  developed  in  human  fetuses  that  may  be  considered  for  partial  birth 
abortions."  (At  this  stage  of  neurologic  development,  human  fetuses  respond  to 
the  pain  caused  by  needle  puncture  in  utero  in  a  similar  manner  as  older  chil- 
dren or  adults,  within  the  limits  of  their  behavioral  repertoire). 

2.  It  is  likely  that  the  threshold  for  such  pain  perception  is  lower  than  that 
of  older  preterm  newborns,  full-term  newborns,  and  older  age  groups.  Thus,  the 
pain  experienced  during  "partial  birth  abortions"  by  the  human  fetus  would 
have  a  much  greater  intensity  than  any  similar  procedures  performed  in  older 
age  groups. 

3.  Current  methods  for  providing  maternal  anesthesia  during  'partial  birth 
abortions'  are  unlikely  to  prevent  the  experience  of  pain  and  stress  in  the 
human  fetuses  before  their  death  occurs  after  partial  delivery. 
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SPECIAL  ARTICLE 


PAIN  AND  ITS  EFFECTS  IN  THE  HUMAN  NEONATE  AND  FETUS 

K.J.S.  Anand.  M.B.B.S..  D.Phil.,  and  P.R.  Hickey,  M  D. 


THE  evalualion  of  pain  in  the  human  letus  and 
neonate  is  difficult  because  pain  is  generally  de- 
fined as  a  subjective  phenomenon.'  Earlv  studies  of 
neurologic  development  concluded  that  neonatal  re- 
sponses to  painful  stimuli  were  decorticate  in  nature 
and  that  perception  or  localization  of  pain  was  not 
present.^  Furthermore,  because  neonates  may  not 
ha\  e  memories  of  painful  experiences,  they  were  not 
thought  capable  of  mterpreting  pain  in  a  manner  simi- 
lar to  that  of  adults.'"  On  a  theoretical  basis,  it  was 
also  argued  that  a  high  threshold  of  painful  stimuli 
ma\  be  adaptive  in  protecting  infants  from  pain  dur- 
ing birth.""  These  traditional  views  have  led  to  a 
widespread  belief  in  the  medical  communitv  that  the 
human  neonate  or  fetus  ma\  not  be  capable  of  per- 
ceiving pain.'" 

Sirictlv  speaking,  nociceptive  activiiv.  rather  than 
pain,  should  be  discussed  with  regard  to  the  neonate, 
bi-cause  pain  is  a  sensation  with  strong  emotional  as- 
sociauuns.  1  he  locus  on  pain  perception  in  neonates 
and  confusion  over  its  differentiation  from  nociceptive 
actnity  and  the  acconip.wning  phvsiologic  responses 
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have  obscured  the  mounting  evidence  that  ntK  icepiion 
is  important  in  the  biologv  of  the  neonate.  This  is  tru-- 
regardless  of  any  philosophical  view  on  coiisciuusness 
and  "pain  perception"  in  newborns.  In  the  literature. 
terms  relating  to  pain  and  nociception  are  used  inter- 
changeably; in  this  review,  no  further  distinction  be- 
tween the  two  will  generally  be  made. 

One  result  of  the  pervasive  \  ieu  of  neonatal  pain  is 
that  newborns  are  frequently  not  given  analgesic  or 
anesthetic  agents  during  invasive  procedures,  includ- 
ing surgery.''"'  Despite  recommendations  to  the  con- 
irarv  in  textbooks  on  pediatric  anesthesiology .  thi- 
clinical  practice  of  inducing  minimal  or  no  anesthesia 
in  newborns,  particularly  if  ihes  are  premature,  is 
widespread.'''^  Unfortunately,  recommendations  oi; 
neonatal  anesthesia  are  made  without  reference  to  re- 
cent data  about  the  development  of  pe rceptuai  mech- 
anisms of  pain  and  the  phvsiologic  responses  to  noci- 
ceptive activitv  in  preterm  and  full-term  neonates 
Even  Robinson  and  Gregory's  landmark  paper  dem- 
onstrating the  safety  of  narcotic  anesthesia  in  pre- 
term neonates  cites  "philosophic  objections"  rather 
than  anv  ph\siologic  rationale  as  a  basis  for  usim; 
this  technique.^"  .Mthough  methodologic  and  other 
issues  related  to  the  study  of  pain  in  neonates  ha\e 
been  discussed."'"'  the  body  of  scientific  evidence 
regarding  the  mechanisms  and  cfl'ects  of  nociceptive 
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afti\it\   in  nt-wborn   infants  has  not  been  addressed 
dnecilx  ^ 

Anatomical  and  Functional  Requirements 
FOR  Pain  Perception 

The  neural  pathua\s  for  pain  mn\  be  traced  from 
scnsorv  receptors  in  the  skin  to  sensor,  areas  in  the 
cerebral  cortex  of  newborn  infants  The  density  of 
nociceptive  nerve  endings  in  the  skin  of  newborns  is 
similar  to  or  greater  than  that  in  adult  skin.""'  Cutane- 
ous sensor\'  receptors  appear  in  the  perioral  area  of 
the  human  fetus  in  the  7th  week  of  gestation;  the\ 
spread  to  the  rest  of  the  face,  the  palms  of  the  hands, 
and  the  soles  of  the  feet.b\  the  1 1th  week,  to  the  tnmk 
and  proximal  parts  of  arms  and  legs  b\  the  15th  week, 
and  to  all  cutaneous  and  mucous  surfaces  by  the  20tli 
week."^"''  The  spread  of  cutaneous  receptors  is  pre- 
ceded by  the  de\elopment  of  synapses  between  senso- 
r\  fibers  and  interneurons  in  the  dorsal  horn  of  the 
spinal  cord,  which  first  appear  during  the  sixth  week 
of  gestation.''  ■■'*  Recent  studies  using  electron  micros- 
cop\  and  immunocvtochemical  methods  show  that  the 
de\elopment  of  various  types  of  cells  in  the  dorsal 
horn  I  along  with  their  laminar  arrangement,  svnaptic 
interconnections,  and  specific  neurotransmitter  vesi- 
cles) begins  before  I'i  to  14  weeks  of  gestation  and  is 
completed  by  30  weeks." 

Lack  of  m\elination  has  been  proposed  as  an  index 
of  the  lack  of  maturity  in  the  neonatal  nervous  sys- 
tem^" and  is  used  frequently  to  support  the  argument 
that  premature  or  full-term  neonates  are  not  capable 
of  pain  perception. ^'^  However,  even  in  the  peripher- 
al nerxes  of  adults.  nocicepti\e  impulses  are  carried 
through  unmvelinated  (C-pol\- 
modal)  and  thinly  nuelinated  {A-  20 

delta)    fibers.^'    Incomplete   ni\e-  '     ' 

lination    merely    implies    a    slower  Cu'oneous Sensory] 

conduction  velocity  in  the  nerves  or  efcection 1 

ceiur;il  nerve  tracts  of  neonates, 
which  is  offset  complelelv  bv  the 
shorter  interneuron.and  neuromus- 
cular distances  traveled  b>  the  im- 
pulse.^" Moreover,  quantitative 
neuroanatoniical  data  ha\e  shown 
that  nociceptive  nerve  tracts  in  the 
spinal  cord  and  central  nervous  sv  s- 
tcni  undergo  complete  mvelinatioii 
durine  the  second  and  third  trlnle^- 
ters  of  gestation.  Pain  paihwavs  to 
the  brain  stem  and  th.ilamus  are 
completely  myelinated  bv  30  weeks: 
whereas  the  thalamocortical  \id\n 
fibers  in  the  posterior  limb  of  (hi- 
internal  capsule  and  coiona  radi.u.i 
are  mvelinaied  by  37  weeks.'' 

Development  ol"  the  fetal  neo- 
cortex begins  at  8  weeks  of  ges- 
tation, and  by  20  weeks  each  cortex 
has  a  full  complement  of  10'  neu- 


MYEUNATION^ 


rons  The  dendritic  processes  of  cortical  mur.  :> 
undergo  profuse  arborization  and  develop  sviuip:^ 
targets  for  the  incoming  thalamocoriKal  fibers  .iiui 
intracortical  connections.'^'"  The  timing  of  the  tlvi'-- 
mocortical  connection  is  of  crucial  importance  U  . 
cortical  perception,  since  most  sensory  pathv%avs  iii 
the  neocortex  hav  e  svnapses  in  the  thalamus.  Mudie? 
of  primate  and  human  fetuses  have  shown  tha;  a  • 
ferent  neurons  in  tiie  thalamus  produce  axons  th..: 
arrive  in  the  cerebrum  before  mid-cestatior..  The.-r 
fibers  then  "wait"  just  below  the  neocortex  uiuii 
mieration  and  dendritic  arborization  of  cortic.ii 
neurons  are  complete  and  finallv  esiablish  svnapi.. 
connections  between  20  and  24  weeks  of  scvtaiio:; 
(Fig.  l).'-^" 

Functional  maturity  of  the  cerebral  cortex  Is  sug- 
gested by  fetal  and  neonatal  electroencephaloerapiv 
ic  patterns,  studies  of  cerebral  metabolism,  and  the 
behavioral  development  ol  neonates.  First,  intermii- 
tent  clectroencephalographic  bursts  in  both  cerebr.il 
hemispheres  arc  first  seen  at  20  weeks"  eestation: 
they  become  sustained  at  22  weeks  and  bilateral!-, 
synchronous  at  2b  to  27  weeks''  Bv  30  week;, 
the  distinction  between  wakefulness  and  sletp  can 
be  made  on  the  basis  of  clectroencephalographic 
patterns. '^^"  Cortical  components  of  visual  and 
auditory  evoked  potentials  have  been  recorded  in  pre- 
term babies  (born  earlier  than  30  weeks  of  gesta- 
..tion)..'"^-^'..  whereas  olfactorv  and  tactile  stimuli  mav 
also  cause  detectable  changes  in  electroencephalo- 
grams of  neonates/'"''"  Second,  in  vivo  measure- 
ments of  cerebral  glucose  utilizaiion  have  shown 
that  maximal  metabolic  activiiv  is  located  in  sensurv 


CORTICAL  MATURATION^ 


Ne-jronol  Miqrorion 


Denafitic  ArDorizoTion 


I  Syno^Toqenesjs  M<^r\  T^al cmoco^ r CO l_P"]Dre s_ 


EEC  PATTERNS. 


WEEKS  OF  GESTATION 

Frgure  1  Schematic  Diagram  ol  the  Development  ot  Cutaneous  Sensory  Perception. "' 

Myelination  ot  the  Pain  Pathways."  Maturation  ot  the  Fetal  Neoconex.^^^"  and  Eiec- 

troencephalographic  Patterns^*  '"'  in  the  Human  Fetus  and  Neonate 
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nrea5  of  the  brain  in  neonates  (the  sensorimotor 
cortex,  thalamus,  and  midbrain-brain-steni  regions), 
lurtlier  suggesting  the  functional  maturity  of  these 
resioiis.''''  Third,  several  forms  of  beha\  ior  implv  cor- 
iRTil  luiinion  during  fetal  life.  Well-defined  periods 
of  quici  sleep,  active  sleep,  and  wakefulness  occur 
m  utero  beginning  at  28  weeks  of  gestation."*^  In  ad- 
dition to  the  specific  behavioral  responses  to  pain 
described  below,  preterm  and  full-term  babies  have 
various  cognitive,  coordinative.  and  associative  ca- 
p.ibiluics  in  response  to  visual  and  auditory  stimu- 
li, leaving  no  doubt  about  the  presence  of  cortical 
function.''^ 

.Se\  cral  lines  of  evidence  suggest  that  the  complete 
nervous  system  is  active  during  prenatal  development 
and  [hat  detrimental  or  developmental  changes  in  any 
pan  would  affect  the  entire  system. ■^•■''^-^''  In  studies 
in  animals.  Ralston  found  that  somatosensory  neurons 
ol  the  neocortex  respond  to  peripheral  noxious  stimuli 
and  proposed  that  '"it  does  not  appear  necessary  to 
postulate  a  subcortical  mechanism  for  appreciation  of 
pain  [in  the  fetus  or  neonate]."^'  Thus,  human  new- 
borns do  ha\e  the  anatomical  and  functional  compo- 
nents required  for  the  perception  of  painful  stimuli. 
Since  these  stimuli  may  undergo  selective  transmis- 
sion, inhibition,  or  modulation  by  various  neurotrans- 
nuitcrs.  the  neurochemical  mechanisms  associated 
with  pain  pathways  in  the  fetus  and  newborn  are  con- 
sidered below. 

Neurochemical  Systems  Associated  with  Pain 
Perception 

The  Tachykinin  System  >' 

\  arious  putative  neurotransmitters  called  the 
tachvkinins  (substance  P.  neurokinin  .A.  neuromedin 
K.  and  so  forth)  have  been  identified  in  the  central 
nen.  ous  system,  but  only  substance  P  has  been  investi- 
gated thoroughlv  and  shown  to  have  a  role  in  the 
transmission  and  control  of  pain  impulses.*"*"^"  Neural 
elements  containing  substance  P  and  its  receptors  ap- 
pear in  the  dorsal-root  ganglia  and  dorsal  horns  of  the 
spinal  cord  at  12  to  16  weeks  of  gestation."'  A  high 
densitv  of  substance  P  fibers  and  cells  has  been  ob- 
served in  multiple  areas  of  the  fetal  brain  stem  associ- 
ated with  the  pathwavs  for  pain  perception  and  con- 
trol and  the  visceral  reactions  to  pain.^""^  Substance 
P  libers  and  cells  have  also  been  found  in  the  hvpo- 
thalainus.  mamillary  bodies,  thalamus,  and  cerebral 
curtex  of  human  fetuses  earlv  in  their  development.^" 
.\lanv  studies  have  found  higher  densities  of  sub- 
^;a^ce  P  and  its  receptors  in  neonates  than  in  adults  of 
the  same  species,  althoujli  the  importance  of  this  find- 
nii:  iv  unclear, '■'"•'-"■■' 

The  Endogenous  Opioid  System 

\\  ith  the  demonstration  of  the  existence  of  sterco- 
•.pecific  opiate  receptors"'''-'  and  their  endogenous  lig- 
aiids.''  the  control  of  pain  was  suggested  as  a  primarv 


role  for  the  endogenous  opioid  system.'"'  Both  the  ri:- 
kephalincrgic  and  the  endorphinergic  systeir..*  ma-. 
modulate  pain  transmission  at  spinal  and  supra?pi:..:l 
levels.*"  "^  In  the  human  fetus,  however,  there  are  :•,,. 
data  on  the  ontogeny  and  distribtition  of  specific  ce!i> 
fibers,  and  receptors  Imu-.  delta-,  and  kappa-onia'.e 
recepiorsl  that  are  thought  to  mediate  the  antmoL:- 
ceplive  efTects  of  exogenous  and  endogenous  opioici-  ' 
However,  functionallv  mature  endorphinersit  ceiis  u; 
fetal  pituitar\  glands  have  been  obser-.ed  at  15  ueek? 
of  gestation  and  possibly  earlier.  "  Beta-endor;)hi:i 
and  beta-hpotropm  were  found  to  be  secreted  troni 
fetal  pituitary  cells  at  20  weeks  in  response  to  in  vitro 
stimulation  by  conicotropin-rcleasing  factor'  In  .:(:- 
dition.  more  production  of  beta-endorphin  mav  occur 
in  fetal  and  neonatal  pituitary  glands  than  in  adii!; 
glands.'"''' 

Endogenous  opioids  are  released  in  the  human  fetu< 
at  birth  and  in  response  to  fetal  and  neonatal  dis- 
tress.*" Lmbilical-cord  plasma  levels  of  beta-endor- 
phin and  beta-lipoiropin  from  healthy  full-term  ne<<- 
nates  delivered  vaginally  or  by  cesarean  section  have 
been  shown  to  be  three  to  five  times  higher  than  pia-- 
ma  levels  in  resting  adults.'^"'  Neonaiei  delivered 
vaginalK  by  breech  presentation  or  vacuum  extr.u- 
lion  had  further  increases  in  beta-endorphin  level';. 
indicating  beta-endorphin  secretion  in  response  to 
stress  at  birth. ^'"'  Plasma  beta-endorphin  coiicentra- 
jions. correlated  neeativelv  with  umbilical-arterv  pH 
and  partial  pressure  of  oxygen  and  positivelv  with 
base  deficit  and  partial  pressure  of  carbon  dioxide, 
suggesting  that  birth  asphyxia  may  be  a  potent  stim- 
ulus to  the  release  of  endogenous  opioids  "'"'"■ 
Cerebrospinal  fluid  levels  of  beta-endorphin  were  also 
increased  markedly  in  newborns  with  apnea  of  prema- 
turity."""^ infections,  or  hypoxemia^^  '"■'-'-'  These  ele- 
vated values  may  have  been  caused  by  the  "stress  "  of 
illness.'"""*  the  pain  associated  with  these  clinical  condi- 
tions, or  the  invasive  procedures  required  lor  their 
treatment.  However,  these  high  levels  of  beta-endor- 
phin are  unlikely  to  decrease  anesthetic  or  analgesic 
requirements."'  because  the  cerebrospinal  fluid  levels 
of  beta-endorphin  required  to  produce  analgesia  in 
human  adults  have  been  found  to  be  10.000  times 
higher  than  the  highest  recorded  levels  in  neonates  "^ 

The  high  levels  of  beta-endorphin  and  beia-lipotin- 
pin  in  cord  plasma  decreased  subsiantiallv  bv  24 
hours  alter  birth"  '"'  and  reached  adult  levels  bv  five 
days,  whereas  the  levels  in  the  cerebrospinal  fluid  fell 
to  adult  values  in  24  hours."'  ""  In  newborn  infants 
of  women  addicted  to  narcotics,  massive  increase  in 
plasma  concentrations  of  beta-endorphin.  beta-lipo- 
tropin.  and  metenkephalin  occurred  vvithin  24  hours. 
with  some  values  reaching  1000  times  those  in  restni'.; 
adults  .\larkedlv  increased  levels  persisted  fur  up  to 
40  days  after  birth.""  However,  these  neonates  were 
considered  to  be  clinically  normal,  and  nn  behavioral 
effects  were  observed  (probably  because  of  the  devi-l- 
opment  of  prenatal  opiate  tolerance). 
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Physiologic  Chances  Associated  with  Pain 

Cardiorespiratory  Changes 

Changes  in  cardiovascular  variables,  transcutane- 
ous pariial  pressure  of  oxysren.  and  palmar  sweating 
have  been  observed  in  neonates  undergoing  painful 
clinical  procedures.  In  preterm  and  full-term  neonates 
undergoing  circumcision"  '^  or  heel  lancing.'"''' 
marked  increases  in  the  heart  rate  and  blood  pressure 
occurred  during  and  after  the  procedure.  The  magni- 
tude of  changes  in  the  heart  rate  was  related  to  the 
intensitv  and  duration  of  the  stimulus ''^^  and  to  the 
individual  temperaments  of  the  babies  '"^  The  admin- 
istration of  local  anesthesia  to  full-term  neonates  un- 
dergome  circumcision  prevented  the  changes  in  hear; 
rate  and  blood  pressure,^''  '""""^  whereas  givinc  a 
"pacifier"  to  preterm  neonates  during  heel-stick  pro- 
cedures did  not  alter  their  cardiovascular  or  respiraiu- 
rv  responses  to  pain."^'  Further  studies  in  newborn 
and  older  infants  showed  that  noxious  stimuli  were 
associated  v/ith  an  increase  in  heart  rate,  whereas 
non-no.\ious  stimuli  (which  elicited  the  attention  or 
orientation  of  infants)  caused  a  decrease  in  heart 
rate.--'""'"" 

Large  Huctuations  in  transcutaneous  partial  prcj- 
sure  of  oxvgen  above  and  below  an  arbitrary  "safe 
range  of  50  to  100  mm  Hg  have  been  observed  dui- 
ing  various  surgical  procedures  in  neonates.'"'*'" 
Marked  decreases  in  transcutaneous  partial  pressure 
of  o.xvgen  also  occurred  during  circumcision.""'""' 
but  such  changes  were  prevented  in  neonates  given 
local  analgesic  agents.'"" '"""-'  Tracheal  intubation 
in  awake  preterm  and  full-term  neonates  caused  a  sig- 
nificant decrease  in  transcutaneous  partial  pressure  of 
oxvgen.  together  with  increases  in  arterial  blood  prcs- 
sure"^'"^  and  intracranial  pressure.' '"  The  increases 
in  intracranial  pressure  with  intubation  were  abol- 
ished in  preterm  neonates  who  were  anesthetized.'' 
In  addition,  infants'  cardiovascular  responses  to  tra- 
cheal suctioning  w  ere  abolished  by  opiate-induced  an- 
algesia."" 

Palmar  sweating  has  also  been  validated  as  a  physi- 
ologic measure  of  the  emotional  state  in  full-term  ba- 
bies and  has  been  closely  related  to  their  state  of 
arousal  and  crying  acti\it\. "°  Substantial  changes  in 
palmar  sweating  were  observed  in  neonates  undergn- 
ing  heel-sticks  for  blood  sampling,  and  subsequentK . 
a  mechanical  method  of  heel  lancing  proved  to  be  les* 
painful  than  manual  methods,  on  the  basis  of  the 
amount  of  palmar  sueaiiiig    "" 

Hormonal  and  Metabolic  Changes 

Hormonal  and  metabolic  changes  ha\e  been  meas- 
ured primarily  in  iicnii.ues  undergoing  surger\.  al- 
though there  are  limned  daia  on  the  neoiuial  re- 
sponses to  venipuncture  and  other  minor  procedures 
Plasma  renin  acti\  iiy  increased  signilicaniU  5  minutes 
after  venipuncture  in  full-term  neonates  and  returned 
to  basal  levels  60  minutes  thereafter:  no  change-,  in- 
curred in  the  plasma  levels  of  Cortisol,  epinephriiu-. 


or  norepinephrine  after  venipuncture.'"'  In  preie;:v 
neonates  receiving  ventilation  therapv.  clie-i  phvi;i - 
therapv  and  endotracheal  suctioning  prodiKcd  s;^n;- 
ficant  increases  in  plasma  epinephrine  and  ncrc;.;- 
nephrine:  thi.s  response  was  decreased  in  se(i.!;i  i 
infants.'""  In  neonates  undergoing  circumcision  uitii- 
out  anesthesia,  plasma  Cortisol  levels  increased  maif.- 
edly  during  and  after  the  procedure-'"'""'"'  .Simii:i' 
changes  in  Cortisol  levels  were  not  inhibited  in  a  smal^ 
number  of  neonates  given  a  local  anesthetic.'"'  bir 
the  efhcacv  of  the  nerve  block  wa>  questionable  i:. 
these  cases 

Further  detailed  hormonal  studies'"'  ,iii  preieriv. 
and  full-term  neonates  who  underwent  surgcrv  undt : 
minimal  anesthesia  documented  a  marked  lele.iv^-  ,>; 
catecholamines.'"  grovvth  hormone.'""  glucag^;. 
Cortisol,  aldosterone,  and  other  corticosteroid;  '- 
as  well  as  suppression  of  insulin  secreiion.'"  Tlu-^' 
responses  resulted  m  the  breakdovvn  of  carbohvdrav 
and  fat  stores.'"''^"'''  leading  to  severe  and  pri- 
longed  hyperglycemia  and  marked  increases  in  bloor 
lactate,  pvruvate.  total  ketone  bodies,  and  nonesien- 
fied  fatty  acids.  Increased  protein  breakdown  was  doi  ■ 
umented  during  and  alter  surgcrv  by  changes  in  pl.i-- 
ma  amino  acids,  elevated  nitrogen  excretion,  aiiii 
increased  3-methvlhistidine:creaiinine  ratios  in  the 
urine  (.Anand  KjS.  Avnslev -Green  A:  unpublished 
data).  Marked  dillerences  also  occurred  between  the 
stress  responses  of  prcniaiurc  and  full-term  neonaIe^ 
'-'■■(■Anand  KJS.  .-\vnsley-Green  .-\:  unpublished  dat.i 
and  between  the  responses  of  neonates  undergoing 
different  degrees  of  surgical  stress.'  " 

Possibly  because  of  the  lack  of  deep  anesthesia,  neo- 
natal stress  responses  were  found  to  be  three  In  livr 
times  greater  than  those  in  aduhs.  although  ilie  dur.i- 
tion  was  shorter.'"'^  These  stress  responses  could 
be  inhibited  bv  potent  anesthetics,  as  demonstraied 
bv  randomized,  controlled  trials  of  haloihane  and 
fentanyl.  These  trials  showed  that  endocrine  and 
metabolic  stress  responses  were  decreasi'd  bv  halo- 
thane  anesthesi.i  in  lull-ierm  neonates'^"'  and  abol- 
ished by  low-dose  lenianvl  anesthesia  in  preterm  neo- 
nates.'^'' The  stress  responses  of  neonates  undergoing 
cardiac  surgery  were  also  decreased  in  randomized 
trials  of  high-dose  fentanv  I  and  sufentanil  anesilu- 
sia. '-'"■'  ''"■"'  These  results  indicated  that  the  nociceii- 
tive  stimuli  during  surgerv  perlurmed  with  nunini.i! 
anesthesia  were  responsible  lur  the  massivi-  stress  n  - 
spouses  of  neonates.  Neonates  wIkj  were  given  poieiu 
anesthetics  in  these  randomized  trials  vvcie  more  cliiii- 
callv  stable  during  surgerv  and  had  lewer  postoper- 
aiive  complications  a.^  compared  wiih  neonates  unde: 
minimal  anesiliesi.:  -" '-"  'Iheie  h  pielimmaiv  evi- 
dence thai  ihi  p,iti:-.l.)gic  stress  respiniMCs  ol  iHon.ilra 
under  light  aiiesthe.iia  during  nia]i>r  cardi.ic  suiger. 
ni.iv  be  a.^socialed  wid;  an  increased  postoperaiivi 
morbidnv  and  niortalitv  (Anand  KJ.S.  Hickev  PR;  un- 
published data*  Changes  in  plasma  stress  hormone* 
leg  .  eonis.il-  i.\\n  also  he  correlated  with  the  behav- 
ioral siaie.i  ol  newborn  infants.'"'^  1 1  ■  !  i"  ^^1,,^!,  y^e  iin- 
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poriant  in  the  postulation  of  overt  subjeciive  distress 
111  neonates  responding  to  pain. 

Behavioral  Changes  Associated  with  Pain 

Simple  Motor  Responses 

E.irK  studies  of  the  motor  responses  of  newborn 
infants  to  pinpricks  reported  that  the  babies  respond- 
ed with  a  "diffuse  body  movement''  rather  than  a  pur- 
poseful withdrawal  of  the  hmb."  whereas  other  studies 
found  reflex  withdrawal  to  be  the  most  common  re- 
sponse.'^' '^'  More  recently,  the  motor  responses  of 
1  24  healthv  full-term  neonates  to  a  pinprick  in  the  leg 
w  ere  reported  to  be  fle.vion  and  adduction  of  the  upper 
and  lower  limbs  associated  with  grimacing,  crying,  or 
both,  and  these  responses  were  subsequentlv  quanti- 
fjpi-|  I4-1.U3  Similar  responses  have  also  been  docu- 
mented in  very  premature  neonates,  and  in  a  recent 
stud\ .  Fitzgerald  et  al.  found  that  premature  neonates 
{ <  30  weeks)  not  only  had  lower  thresholds  for  a  flexor 
response  but  also  had  increased  sensitization  after  re- 
peated stimulation.'^ 

Facial  Expressions 

Distinct  facial  expressions  are  associated  with  pleas- 
ure, pain,  sadness,  and  surprise  in  infants.'^'  These 
expressions,  especially  those  associated  with  pain. 
have  been  objectively  classified  and  validated  in  a 
study  of  infants  being  immunized.'""  '^*  With  use  of 
another  method  of  objectively  classifying  facial  ex- 
pressions of  neonates,  different  responses  were  ob- 
served with  different  techniques  of  heel  lancing  and 
with  different  behavioral  states'*''  (and  Grunau  RVE, 
Craig  K.D:  unpublished  data).  These  findings  suggest 
ihat  the  neonatal  response  to  pain  is  complex  and  mav 
Ije  altered  by  the  behavioral  state  and  other  factors  at 
the  lime  of  the  stimulus.''" 

Crying 

C;r\ing  is  the  primary  method  of  communication  in 
newborn  infants  and  is  also  elicited  bv  stimuli  other 
than  pain  '^'  Several  studies  have  classified  inlant 
crying  according  to  the  type  of  distress  indicated 
and  its  spectrographic  properties. '^"'^^  These  stud- 
ies have  shown  that  cries  due  to  pain,  hunger,  or  fear 
can  be  distinguished  reliablv  by  the  subiective  eval- 
uation of  trained  observers  and  by  spectrographic 
analvsis.'^'""'  This  has  allowed  the  cry  response  to 
be  used  as  a  measure  of  pain  in  numerous  recent 
studies.'---^^""""-''""'^- 

1  he  pain  crA  has  specific  behavioral  characteristics 
and  spectroeraphic  properties  in  healthv  full-term 
neonates.'"'"'^  Pain  cries  of  preterm  neonates  and 
neonates  with  neurologic  impairment,  hvperbilirubin- 
emia.  or  meningitis  are  considerablv  different,  there- 
bs  indicating  altered  cortical  function  in  these  ba- 
1  lies  ''^ ''"'''  Changes  in  the  patterns  of  neonatal  cries 
ha\  e  been  correlated  w  ith  the  intensity  of  pain  experi- 
enced during  circumcision  and  were  accuratelv  differ- 
entiated by  adult  listeners."'"  In  other  studies  of  the 
cr\    response  to  painful   procedures,   neonates  wen- 


found  to  be  more  sensitive  to  pain  than  o;de:  i:ii.^;.  - 
(those  3  to  12  months  old'  but  had  similar  ia:c:. .. 
periods  between  exposure  to  a  painful  siimulus  ai.  : 
crving  or  another  motor  response.""  ''  '"'■  "  l":::- 
supports  the  contention  that  slower  conduction  speerl 
in  the  nerves  of  neonates  is  offset  bv  the  smaller  inur- 
neuron  distances  traveled  b\  the  impiilic. 

Complex  Behavioral  Responses 

.iterations  in  complex  behavior  and  sleep-wake  cv - 
cles  have  been  studied  mainlv  in  newborn  iin.'.ii;>  un- 
dergoing circumcision  without  anesthesia.  l.nino  .::.  . 
coworkers  observed  that  painlul  procedures  were  !  i- 
lowed  by  prolonged  periods  of  non-rapid-eve-miv  ■ 
ment  sleep  in  newborns  and  confirmed  tiiesi-  obs;  rv..- 
tions  in  a  controlled  study  ol  neonate;  undei  amr.^ 
circumcision  without  anesthesia.'  Similar  observ,:- 
tions  have  been  made  in  adults  with  proloniicd  stres?. 
Other  subsequent  studies  hav  e  found  increased  wake- 
fulness and  irritabilitv  for  an  hour  after  circumcisioi:. 
an  altered  arousal  level  in  circumcised  male  inl'ani.=  .;< 
compared  with  female  and  uncircunicised  male  ii:- 
fants.  and  an  altered  sleep-wake  state  in  neonate? 
undergoing  hecl-stick  procedures  "■"  '"  '""  In  a  dnj- 
ble-blind.  randomized  controlled  study  usini:  the  Bra- 
zclton  Neonatal  Behavioral  .Assessment  Scale.  90  per- 
cent of  neonates  had  changed  behavioral  states  for 
more  than  22  hours  after  circumcision,  whereas  oiilv 
•."JB  percent  of  the  uncircumcised  infants  did.''*  It  w.:.< 
therefore  proposed  that  such  painful  procedure^  m.iv 
have  prolonged  ellects  on  the  neurologic  and  psvi  l;  •- 
social  development  of  neonates.''^  .A  similar  random- 
ized studv  showed  the  absence  of  these  behavioral 
changes  in  neonates  given  local  anesthetics  Ibrciicun  ■ 
cision.''"  For  two  davs  after  circumcision,  neonate? 
who  had  received  anesthetics  were  more  attentive  ti 
various  stimuli  and  had  greater  orientation,  better 
motor  responses,  decreased  irritabilitv .  and  a  sreatcr 
ability  to  quiet  themselves  when  disturbed.  .-\  recent 
controlled  studv  showed  that  iinervention  desiened  I'l 
decrease  the  amount  of  sensory  input  and  the  inicnsi;'. 
of  stressful  stimuli  during  intensive  care  of  preterm 
neonates  was  associated  with  improved  clinical  and 
developmental  outcomes. '  Becausi-  of  their  suiial 
validitv  and  communicational  speciliciiv.  the  behav- 
ioral responses  observed  suggest  ihai  the  neonatal  n - 
sponse  to  pain  is  not  just  a  reflex  response.'"'''"' 

Me.morv  of  Pain  i.v  Neonates 

The  persistence  of  specific  behavioral  chansje?  alter 
circumcision  in  neonates  implies  the  presence  of  mein- 
orv.  In  the  short  term,  these  behavioral  changes  iv..\: 
disrupt  the  adaptation  of  newborn  iniants  to  ihrir 
postnatal  environment.'  '*'  ''  the  developmnii  i!  pai  - 
ent-inlaiii  bondiiis.  and  leedini!  si  iiniulr-  ■  -  In 
the  Ions  term,  painlul  experiences  in  neonate?  cniiiri 
possibly  lead  to  psvchological  sequelae.""  sin<  e  -ever,:! 
workers  have  shown  that  nevvborns  mav  have  a  nituh 
ereaier  capacitv  for  memory  than  was  previoiisK 
thought.""  "'■'' 
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Pain  itself  cannot  be  remembered,  even  b\ 
adiilis""';  only  the  experiences  associated  with  pan: 
can  be  recalled.  However,  the  question  of  niemorx  is 
important,  since  it  has  been  argued  that  meniorv 
traces  are  necessary  for  the  "maturation"  of  pain  per- 
ception.^ and  a  painful  e.\perience  may  not  be  deemed 
important  if  it  is  not  remembered.  Lone-term  memory 
requires  the  functional  integrity  of  the  limbic  svs- 
tem  and  diencephalon  (specificalK  .  the  hippocampus, 
amvgdala.  anterior  and  mediodorsal  tiialamic  nuclei, 
and  mamillary  nuclei)'"":  these  structures  are  well  de- 
veloped and  functioning  during  the  newborn  period.''" 
Furthermore,  the  cellular,  synaptic,  and  molecular 
changes  required  for  memop.'  and  learning  depend  on 
brain  plasticity,  which  is  known  to  be  highest  dunne 
the  late  prenatal  and  neonatal  periods."*-  ''-"^  Apart 
from  excellent  studies  in  animals  demonstrating  the 
long-term  efl'ects  of  sensory  experiences  in  the  neo- 
natal period. '°'  evidence  for  memories  of  pain  in  hu- 
man infants  must,  by  necessity,  be  anecdotal.''"'''"''' 
Early  painful  experiences  may  be  stored  in  the  phylo- 
genicallv  old  ''procedural  memor\."  which  is  not 
accessible  to  conscious  recall.'""'"^  '''""  Although 
Jano\'"^  and  Holden'^'^  have  collected  clinical  data 
thai  they  claim  indicate  that  adult  neuroses  or  psvchn- 
somatic  illnesses  may  have  their  origins  in  painful 
memories  acquired  during  infancy  or  even  neonatal 
life,  their  findings  have  not  been  substantiated  or 
widely  accepted  by  other  workers. 

Conclusions 

Numerous  lines  of  evidence  suggest  that  even  in  the 
human  fetus,  pain  pathwavs  as  well  as  cortical  and 
subcortical  centers  necessars  for  pain  perception  aic 
well  developed  late  in  gestation,  and  the  neurochemi- 
cal svstems  now  known  to  be  associated  with  pam 
transmission  and  modulation  are  intact  and  function- 
al. Phvsiologic  responses  to  painful  stimuli  have  been 
well  documented  in  neonates  of  various  gestational 
ages  and  are  reflected  in  hormonal,  metabolic,  and 
cardiorespiratory  changes  similar  to  but  greater  than 
those  observed  in  adult  subjects.  Other  responses  in 
new  born  infants  are  suggestive  oi'  mtegrated  emotion- 
al and  behavioral  responses  to  pain  and  are  retained  in 
memors  long  enough  to  inoditv  subsequent  beha\ioi 
patterns. 

.None  of  the  data  cited  herein  tell  Ui  whether  n<'i- 
nat al  nociceptive  activit\  and  associated  responses  ai  c 
experienced  subjectivrlv  bv  the  neonate  as  pain  simi- 
l.ir  to  that  experienced  bv  older  children  and  adults 
Houe\er.  the  evidence  dues  shov\  that  marked  noci- 
cepii\e  acti\it\  clearh  constitutes  a  phvsiologic  and 
perhaps  even  a  psNcholuirual  form  of  stress  in  prrm.i- 
lure  or  full-term  neunatei,  .Atienuaiioii  of  the  delen-ri- 
oiis  eflecis  of  pathologic  neonatal  stress  responses  In 
the  Use  of  various  anesthetic  techniques  has  now  been 
demonstrated.  Recent  editorials  addressing  these  is- 
sues ha\  e  promulgated  a  w  ide  range  of  opinions,  w  ith- 
out  reviewing  all  the  available  evidence.''""'"  'Ihi- 
csidence  summarized  in  this  paper  provides  a  plusm- 


logic  rationale  for  cvaluatine  the  risks  ol  sedatmn.  a:.- 
algesia.  local  anesthesia,  or  general  anesthesia  dun:;, 
invasive  procedures  in  neonates  and  vouna  iniar.:v 
Like  persons  carine  for  patients  of  other  ages.  ti>o>c- 
carins  for  neonates  must  evaluate  the  risks  and  }M-v.e- 
fits  of  using  analgesic  and  anesthetic  tcchniqii!  ?  ir; 
individual  patients.  However,  m  decisions  about  in-- 
use  of  these  techniques,  current  knowledge  suei:esis 
that  humane  considerations  should  appK  as  forceluliv 
to  the  care  ol  neonates  and  \ounj.  nonverbal  inf.int- 
as  thev  do  to  children  and  adui'.«  m  similar  painl'ui  .md 
stressful  situations 
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Letters  to  the  Editor 


H\TERALGESIA  Cs*  PRE.M_ATURE  INFANTS 

Sir, — Pain  in  ihc  newborn  infant  is  xn  imponant  issue  bui  i:  i-^ 
diiTicuU  to  measure  pain  m  babies  and  lo  assess  pain  control.  E\er- 
more  fundamental  is  the  question  of  whether  the  irnmarurc  ncr\'ous 
system  can  arialyse  and  respond  to  noxious  mputs  in  an  organised 
way. 

We  have  used  the  flexor  reflex  threshold  as  a  measure  of  sensation 
in  the  newborn  premature  infant.  This  spirul  reflex  is  a  useful 
measure  of  nociceptive  function  in  the  centra!  nervous  s\3[cm.'  The 
threshold  of  the  flexor  reflex  paralleis  perceived  pain  in  adults,  a^ 
does  its  susceptibilit>'  to  analgesics  such  as  morphine.--"  In  the  n: 
cuianeous  inputs  to  the  spinal  curd  that  activate  flexcr  reflex 
moioneurones  also  aaivaic  nodcepuve  projecuon  pathwavs  to  the 
brain  *  Local  ussuc  inmn.'  and  inllammauon  produce  a  drop  in  the 
threshold  that  mimics  ihc  icndcmess  or  h\pcnilgesia  perceived  a: 
hiGiher  levels  of  the  central  nervous  system.* 

Newborn  full-term  and  premature  infants  show  a  well-developed 
flexion  withdrawal  reflex  with  a  clearly  defined  threshold  wher. 
measured  with  graded  mechanical  stimulauon  of  the  sole  of  th^ 
foot.*  The  intensity  of  cutaneous  stimulauon  required  to  evoke  the 
reflex  is  lower  than  in  adults  but  increases  with  postconccptional 
age.*  >X'e  have  compared  the  threshold  of  the  flexor  reflex  in  infants 
when  evoked  from  an  area  of  nomnal  and  of  damaged  skin.  We 
wanted  to  find  out  if  the  drop  in  reflex  threshold  that  accompanies 
tenderness  and  hyperalgesia  in  adults  also  happens  in  newborn 
premature  infants 

The  sojdy  was  done  on  eleven  babies  bom  at  26-32  weeks  None 
had  intracerebral  haemorrhage  or  undulv  high  o\-ygen 
requirements  and  the  final  outcome  was  excellent.  Heei  lananc, 
used  routinely  to  collea  blood  samples  in  the  special  babv  care  urui. 
was  confined  to  the  lateral  side  of  one  heel.  Repeated  lancinc 
produces  localised  tissue  damage,  but  samples  were  taken  oni-. 
when  climcally  indicated  Rexor  reflex  thresholds  were  tested  daiK 
(if  possible)  for  2-14  days,  vnth  the  infants  awake  or  in  a  light  sleep. 
Thresholds  were  measured  on  both  heels  using  calibrated  von  Frc\ 
hairs  ,*  The  hairs  were  applied  to  the  area  of  ussue  damage  and  to  the 
e.xaaly  equivalent  posiuon  on  the  urunjpred  contralateral  s:Jc 

In  all  cases,  the  threshold  on  the  imifrcd  (lanced)  heel  was  lower 
than  It  was  on  the  control  side.  The  threshold  on  the  control  side 
averaged  1  99  (SEM  0  3)  g  for  36  tests  on  eleven  babies,  agrecune 
well  with  previous  findings,*  while  on  the  injured  side  the  'J".reshold 
was  sigruficantJy  lower  (1  05  [0  2]  gl.  Where  testing  began  1-4 
weeks  after  birth  when  routine  lancing  was  well  established  (sl\ 
babies)  the  lower  threshold  on  the  damaged  heel  was  clear  from  the 
beginning  (figure,  b).  \X'here  tests  began  soon  after  birth  (five 
babies;,  the  dilTerence  did  not  emerge  for  1-2  days,  when  the  heel 
had  been  lanced  several  times  (figure,  a).  The  figure  illustrates  the 

1?,  Pat«niu  .,  P»enr  fi 


natural  vanauon  in  threshold  that  occurs  over  the  period  o:  icNtir.j 
but  the  direshold  wai  consistently  lower  on  the  dxT.aced  hcc! 

Tnus  premature  infant?;  can  indeed  show  a  we  11 -define^: 
h\perscns:uvir\-  to  iniur\-  analogous  to  that  observed  in  aduhs.  h- 
adults  such  posi-in)ur>-  hx-perseribitivity  in  tj^e  flexor  reflex  parallel- 
posi-miur>-  h>'peralgebu.  Tne  ?.'sn  now  i>  to  use  u-.:s 
h>pcr^cn$iii\  it\-  to  assess  the  effica~.-  of  anaipeMCs  m  premarurc 
babici.  Despite  an  infants  lack  of  abililn.  to  repon  pain,  neuml 
mechanisms  cs^ablc  of  reacting  to  tissue  injury  arc  dearly  prcscni. 

This  work  was  supponed  by  the  Nicdical  Re^icarch  Council  2nd  b\  j 
Nuffield  Foundation  vacation  award  lo  C.  M. 
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PLOIDY  AS  PROGNOSTIC  DETERMLN.WT  IN  LL'NG 
CANCER 

SiK, — The  use  of  the  terms  diploid  and  ancuploid  b>  Dr  Puiol 
and  colleagues  (Nov  2S.  p  1276)  illustrates  the  confusion  that  ma\ 
result  when  they  are  applied  to  quanutauvc  DXA  estimauons  and 
not  chromosomal  analyses.  As  Koss-  has  pvMntcd  out.  the  icnr. 
diploid  is  not  applicable  to  human  cincer  because  few ,  it' any.  solid 
rumburs  have  a  chromosomal  complement  that  i^  normal  in  number 
and  configuration,  and  hence  arc  truly  diploid  An  appropriate  tenn 
for  rumours  whose  DN'A  contents  are  close  to  or  within  normal 
limits  IS  "tumours  in  the  diploid  range".  Unforrunatelv  studies 
dcscnbing  tumours  as  diploid  or  ancuploid  on  the  basis  of  DN'A 
measurements  continue  to  appear  despite  tlie  rccommendauon  a 
few  years  ago  that  this  use  of  the  terms  be  discontinued  lalihouch 
"DN  A  aneuploidv  "  might  be  acceptable  as  a  synon\-m  for  abnormal 
DNA  stcmline\- 

On  the  basis  of  our  experience  and  that  of  others  we  would 
dispute  Puiol  and  colleagues'  statement  that  "some  highlv 
malignant  tumours  are  stnctly  diploid",  at  least  as  far  as  human 
cancer  is  concerned. 

Dcparoncr.i  of  Cancer  KcNCJji:ti. 

Mount  Vcmon  MfspiuJ.  N.  B    ATKIN 

NonhwooJ.  Middlesex  HAo  :RN  M.  C.  BaKI-.K 


cflcx  thmhulds 


I  lateral  sole  of  fool  in  i 


Ussue  iniur>}.  Patient  U  tcsrcd  frum  djy  aftrr  birth  at  30  «ev-ks.  pjticni  K 
l«tcd  from  2  weeks  after  binh  at  27  weeks  Despite  nucniaiinE-  daiK  rcuJni;'. 
boih  inl\mts  ha\c  coniiMcntly  lower  ihrcshclJs  on  iniurcd  side 


Koii  LG.  Auionuifd  oio»ojr>  and  hisiolkJO'  a  hiMoncal  peripffOj*  c  W-u 
CyieU  Htii.v  WS7.  9:  V"a_74 
'  H iddoTUTJi  U'.  Schumann  K,  Andiref  M.  n  al   Gtnvenuon  on  niimi.-Tii 
1>N'A  cviomftr^    CjnuT  i,.T,n  Cyi.Vfnri  19S4.  1):  |Sl-^l 


LTDATED  KIEL  CLASSmCATION  FOR 
LVMPHO.M.\S 

Sir, — -Much  progress  has  been  made  in  our  understanding  of  the 
maiignan:  Kmphomas  since  we  wrorc  to  Tlu-  Lancci  in  1*^7-4' 
propOMne  the  classjficauon  which  has  since  become  widely  known 
as  the  K:c;  clJbSificauon  As  members  of  tlie  European  Lymphoma 
C.lubi  including  four  signatories  of  the  onginal  Lancet  letTer).wefee! 
that  the  tL-ne  is  now  npe  for  an  updaimc  of  the  Kiel  classification, 
incorpitraimg  inJbrmation  dcnvcd  from  newer  unmunoLieical  and 
molecular  biolopcal  techniques.  Useful  as  such  techniques  have 
proved  in  elucidating  the  B  or  T  lincaec  of  K-mphoid  cells  and  in 
rcveulinc  their  activauon  status  and  degree  of  proliferauve  activity  , 
the  basis  of  K-mphoma  classificauon  must  remain  morphological,  at 
least  in  the  foreseeable  fumrc. 
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Can  a  fetus  feel  pain? 


Is  a  feius  capable  of  experiencing  pain^  This  question  is  one 
of  incrcasirg  concern,  and  noi  merely  lo  neonaiclogists  and 
experts  on  cmbrsonic  dcveiopmcnr.  Thus  a  mccung  billed 
'Tam  and  ihe  Feius,"  orpani^fd  by  ihe  Ciba  Foundaui-n 
might  have  appealed  lo  a  wide  audience.  In  the  event  it  was  a 
•ci  a/fair  open  lo  only  rwo  dozen  invited  cxpcns  from 
-^vciaJijcs  ir.cludir^g  psedia'.rics,  pathology-,  neurochemical 
ph2rmacoIoc> ,  and  child  psychology. 

Much  of  the  data  that  were  presented  were  hSsed  on 
research  carried  out  in  animals  and  prclimuiarx-  unpublished 
studies,  so  not  surprisingly  conclusions  were  guarded — even 
10  the  extent  that  by  mid-afternoon  the  chairman.  Professor 
P  D  U"all,  an  anatomist  from  Uruversiry  College  London, 
was  not  prepared  to  say  more  than  thai  the  answer  to  the 
question  does  the  ferus  or  premature  baby  feel  pain  was  not 
"no"  but  "U"ho  knows?"  For  those  who  w ould  regard  this  as 
an  unsatisfactory,  if  accurate,  scientific  observation  the 
clinicians  produced  more  tangible  information. 

"It  is  likely,"  said  Dr  C  H  Rodeck,  an  obsteirician  from 
King's  College,  London,  "that  the  fetus  responds  lo  some 
forms  of  sensory  stimulation,  particularly  noise,  changes  in 
position,  and  pain."  Invasive  procedures  such  as  amruo- 
centesis  and  chorionic  villous  sampling  may  well  have 
ad-.e.-se  effects — amniocentesis  was  known  to  be  associated 
with  an  increased  mcidence  of  pulmonary  hyperplasia,  but  ii 
was  lOo  early  lo  say  if  it  results  in  damage  to  the  centra] 
rier.ous  system. 

Further  evidence  to  suggest  that  tTic  nci.ir,aie  —  .f  noi  ihe 
fcius  —  responds  to  noxious  stimuli  came  from  Dr  .M  L 
Chiswick,  a  ccmsuhant  paediatrician  from  .Manchcsicr,  «ho 
reported  the  icsulis  of  a  study  of  basal  skin  conductance  m 
neonates.  (Changes  in  skin  conduct.nnce  are  Imo.in  lo  be  a 
'^c.-surc  of  the  response  to  stress  and  are  the  basis  of  the  "lie 
ccior.")  Conductance  was  significantly  iiicrea'-cd  ui 
I  .^-.JS  who  had  undtigone  v.iginal  dc!lM.r>-  cnmpa'ed  "Jih 
iho-c  uho  h.id  been  deliwied  by  cafjre.ui  si-cuon.  Tl-i;'-  and 
furtSLf  studies  led  him  lo  suggest  tliai  the  longer  and  more 


bar>.  lU  nc-ie:  tr-.s  w„.,.  _..,  ^  vr : .-. ....    .  •.. 

A  similar  increase  in  conductance  was  i:M  •■'■-;•  ■" 
atelv  alter  an  infant  was  sL-biectexi  to  a  he::!  siari  ic  cr-.. 
blood  sample.  Tnis  plus  simple  oh^ervaticn  cl  irta:;- 
ST>ccial   care  babv   uniis  cor.Mnred   him   that   ir.:..r-- 
cxtKnence  pain  and  distress  e\cr.  ihouc."  their  re-.* 
were  obviouslv  limited 

'Mention  of  inflicting  pam  on  neonates  introduced  . 
■was  unquestionably  the  most  clu-^cally  relevant  lor:.'  c 
dav.  Dr  K  J  S  Xnand,  a  research  fellow  from  the  ' 
Ra'ddiffe  Hospital,  Oxford .  showed  that  babies  who  un_ 
major  surgery  show  large  increases  m  a  variety  of  dif:. 
"metabolic  and  hormonal  variables.  Furthermore,  t' 
infants  who  have  surgerv  carried  ou;  UTider  miniitic. .::: 
ihcsia  show  much  greater  rises  than  these  who  iic  i; 
potent  anaesthesia    ' 

Clearly  il  came  as  a  surprise  to  some  of  :he  audienre  :.■  : 
Lhat  some  surgeo'  and  cenain  invasive  procedures  ir, 
rates  are  carried  out  with  bnly  minimal  anacsi'ii-ii 
£r.?.!eesia  in  some  hospitals  in  Britain.  Europe,  a:^-  A;;-c. 
This  IS  done  on  the  assumpl'ion  that  because  prcierr: 
even  term  infants  have  no  memory  of  pain  they  are  ;'r, ' 
not  capable  of  discriminating  pal.TfuI  from  other  s::"!.:l: 
because  ar.:c';;hetic  cgcr.ts  m,-y  ha-.c  adverse  cffe.;-  < : 
cardiovascular  and  respiratorv'  systems  they  arc  bcs:  a  .v; 
Dr  .\nand  said  lhat  as  a  result  of  his  work  the  p. ,.;:, 
.anaesthetists  in  Oxford  have  changed  t)ieir  practice  .u..!  . 
ensure  thai  the  babies  have  fully  adequate  anaesthtsia 
analgesia.  They  also  now  g;\e  more  postoperative  anaig 
One  or  rivo  members  of  the  audicr.ee  voiced  their  vi'i. 
that  this  stress  at  or  sov>n  after  birth  may  have  K'lig  : 
psycliological  sequelae. 

There  seems  no  doubt  that  the  neonate  and  p>'^N;b!:. 
ferus  .s  capaKe  of  "feeling"  cors;d.-ra'-:ly  :r..-.r>-  thur.  i-  •.>  > 
appreciated,  il  is  lo  be  hop-rd  thai  Or  Chiswick  s  sugi::- 
that  those  who  work  in  special  care  baby  units  >!, 
get  together  and  review  th.ir  policies  on  man.'.citiK.- 
prompOy  taken  up. 

Tt^S4  Kli  H- 

A-.-:>:i.-.iFJ.to:. 


National  Health  Service: 
control  of  nursing  manpower 

NXTiciher  or  not  the  National  Health  Service  is  "safe  in 
hands,"  a  govemmeni  coramitied  lo  a  reduction  in  pu 
expenditure  might  be  exp^.-cied  to  look  cntically  at  nur^ 
manpower.  In  Lhe  scar  19S3-*  nurses"  salaries  cost  £? 
million,  accounting  for  .'4"o  of  the  NHS  budget  — and  nc 
?%  of  all  public  expenditure.'  Nursing  m.anix'wer 
tiii^  conievt  includes  all  grades  of  qualified  staff,  k-n: 
(pupil  and  srudenl  nurses',  and  uncuahfied  staff  (iiur 
auxiliancs'!.  Nursing  auxiliaries  are  quite  propcrlv  ii.clu 
in  i!.e  nursing  budgel,  but  it  is  unfortunate  that  >ei  nno- 
j-n-.crnmeni  d.'cument  cla^  ifics  ihcin  as  "nurses."  Noi  i 
divs  il.is  put  a  group  ikiih  l.rtlcor  (in  most  ca^c-.'ino  ir.Ti 
on  the  '.-me  level  as  iho^c  who  have  undergone  ii. fining  1- 
?NoK..ds  the  public  lo  think  that  Ihcy.ai-.d  their  I  J..11U".. 
N.:.-.g  c:-.red  for  by  qu.,hl"..d  staff. 
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The  First  Year  oj  Lijc 


WHAT  THE  FETUS  FEELS 


Sound 


The  l;rjs';  tnv.rcrjT-.cr.:  ;%  d;;:urre 
resror.cs  to  I.".;s;  a;:rjrr^.-.c;5  i-v  :r 


Un:;!  :he  iai;  rjne:cin:h  ctr/.ury  t2b:c5  v.e:r  thcurr.:  :o  r?  ": 
ws'.l  as  cjrr.c.  Ir.  iic\  ir.t  i.-.r.cr  ecr  o:  tr.;  ;'c:us  i>  c?:r.r;;:c.v  c: 
rr.id-prczni:::;-".  an^  Lie  :c;u;  rc^po:lCi  :c>  a  w.ic  V2r;c:v  c:  ;c-_ 

He  IS  s-rrounded  bv  a  cop.siar.:  very  loud  r.o:>c  m  the  u*.er_- 
rhythmical  sour.a  of  the  utcrir.c  blood  surriy  ru.-.r:'j;::;d  rv  ;h; 
passing  thro;;cr.  the  r-.o;her  5  mtestin;.  L.-ud  r.c:<ci  fr.'-.-r.  e.;:!. 
such  as  the  sianminc  c;"  a  doer  or  loud  rr.jsic  reach  ih.-  :e:i.?  ar.. 
thex.  Tr.i-  :'c:i:."  also  resporids  '.o  soun^is  -.t.  !'rcj-c.-.c;cs  so  T^zr. 
they  cannot  be  heard  bv  the  hurr.an  adui:  car.  which  sucirer.-  :: 
pathways  other  than  the  ear  are  iir.plicaicd.  .Wciemer.'.s  c:  she 
be  inhibited  by  io«-  frequencies  and  increased  bv  hich  Irequcr.; 

Doppier  ultrasound  used  for  mor.itorir.c  fetal  hear:  rate  arce 
provoiie  fetal  activity.  Ultrasound  \:,>ti  for  imar_-.p  doc-  nc:  an 

Alter  birth  a  mother  tends  to  hold  her  baby  or.  the  left  brec 
infant  can  hear  bus  mothers  heartbeat.  w.i.ch  provide^  the  sarr. 
rhvthm  that  was  present  m  t.he  uterus  anu  which  appears  to  h; 
enect.  Recordmcs  of  the  adult  hcartbc:;t  or  of  the  noise  in  the 
caimine  enect  on  intanis  when  thev  are  riavcd  to  them. 


e2;ory 
;  tenc  to 


uteres  ha\e  a 


Visic 


.Wusclcs  w;tr4in  the  orbit  arc  present  very  early  la  prepnancy.  and  the 
fetus's  eyes  move  when  he  cnances  posiuor,  and  during  sleep.  In  late 
pregnancy  -omc  !i::ht  penetrate-  through  the  utefjte  wall  and  amniotic  ni 
and  fctai  activitv  has  been  shown  to  increa'c  m  reiponse  to  bright  bgr.t. 

In  preterm  intants  changei  in  the  eiectrocncerhcogram  occur  in  res ro 
to  iight,  and  the  repeatc;  r.asnir;i  of  a  light  will  cuietea  babiei. 
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!c  mpv;  s«'3y  ::o:t.  :.-.t  :ouch:r.c  ob'c;:  . 

At  r.r;;  whtr.  r_s  hands  touch  h;:-  zr.c-z 

roour.g  :;r.;x — r;r::i:s  3:"!cr  fcirth  l.-^cr. 


Spontaneous  movements 


Pain 
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The  Neuroanatomy,  Neurophysiology, 

and  Neurochemistry  of  Pain,  Stress, 

and  Analgesia  in  Newborns 


and  Children 


K.  J.  S.  Anand,  MBBS,  D  Phil*  and  D.  B.  Carr,  MDi 


In  recent  years,  broad  similarities  between  the  e.\perience  of  pain  in 
children  and  adults  have  become  increasingly  evident.  Although  recognition 
of  these  parallels  carries  great  weight  for  clinical  practice,  for  example,  in 
mandating  aggressive  analgesia  for  the  young,  essential  differences  exist 
between  the  pain  experienced  by  children  and  adults.  These  differences 
reflect  the  unique  biologic  and  behavioral  characteristics  of  newborns, 
infants,  and  children  in  different  stages  of  development.  Craig  and 
colleagues'**  have  stated  that  "the  challenge  for  adults  is  to  understand  just 
wFiat  it  is  that  children  are  experiencing.  Adults  do  not  think  and  feel  like 
children."  This  volume  is  evidence  for  evolving  concern  for  pain  issues  in 
pediatric  patients,  and  its  contents  are  testimony  to  the  numerous  scientific 
advances  and  changes  in  clinical  practice  presently  occurring  in  this  field. 

Another  article  in  this  issue  describes  the  cultural  indifference  with 
which  pain  in  newborns  and  children  has  been  treated  until  the  recent 
past.  Clinicians  long  have  been  misguided  by  the  premise  that  neonatal 
and  pediatric  patients  do  not  experience  pain  as  severely  as  adults,  and 
that  the  magnitude  and  duration  of  its  impact  may  be  less  than  in  adults. 
This  article  presents  the  scientific  foundations  for  the  physiology  of  pain  as 
expressed  in  the  pediatric  age  group,  its  clinical  correlates,  and  implications 
for  clinical  outcome.  The  present  discussion  therefore  may  provide  a 
physiologic  rationale  for  the  treatment  of  pain  described  in  subsequent 
articles. 


•Clinical  Fellow  in  Pediatrics  and  Research  Fellow  in  Anesthesia,  Harvard  Medical  School 

and  The  Children's  Hospital,  Boston,  Massachusetts. 
t.-\ssociate  Professor  of  .Anesthesia.   Harvard  Medical  School.  Co-Director.  Anesthesia  Pain 

Unit   Staff  Ph\sician.    Massachusetts   General   Hospital  and   Shriners   Burns   Institute. 

Boston.  Massachusetts. 
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NEUROANATOMY  AND  PHYSIOLOGY 

Pain:  A  Dynamic  Process  in  the  Central  Nervous  System 

Pain  has  been  depicted  as  a  process  in  which  the  activation  of  specific 
receptors  in  the  periphery'  evokes  reproducible  responses  \\'ithin  spinal 
cord  dorsal  horn  neurons  that  in  turn  send  projections  to  well-demarcated 
cephalad  loci.^'  This  "hard-wired"  model,  along  with  other  straightforward 
categorizations  of  pain  mechanisms,  has  been  abandoned  b\-  researchers  in 
this  field  because  overwhelming  evidence  has  accumulated  that  the  phe- 
nomenon of  pain  reflects  remarkably  adaptive  neural  and  chemical  processes 
within  networks,  the  elements  of  which  may  grow  or  dwindle  in  number. '■' 

Wall  recently  has  critiqued  traditional  classifications  of  nocicepti\e 
neurons.'"**  Based  on  the  absence  of  fi.xed  relationships  between  excitation 
of  peripheral  fibers  and  sensory  or  behavioral  outcome,  or  between  input 
and  output  of  individual  dorsal  horn  neurons.  Wall  argues  persuasiveh'  that 
input-output  schemes  within  pain  pathways  are  context  dependent.  For 
example,  painful  inputs  trigger  widespread  increases  of  neural  excitability 
within  the  spinal  cord,  and  expansion  of  these  spinal  neurons'  cutaneous 
receptive  fields.*^  '™-  '^'  The  description  of  constantly  shifting  patterns  of 
interneuronal  communication  within  pain  pathways  recalls  Sperry's  seminal 
picture  of  consciousness  itself*"'  and  is  a  far  cry  from  "the  classical  expec- 
tation of  hard-wired  dedicated  systems  monopolized  in  the  service  of  a 
single  sensation."''*  Nonetheless,  certain  areas  of  the  nervous  system  are 
recognized  to  be  particularly  dense  foci  of  processing  and  modulation  of 
nociceptive  inputs""'  '^^  these  are  summarized  in  Figure  1.  Within  each 
level,  convergence  and  summation  of  incoming  signals  occurs  in  multiple 
time  frames  through  both  excitatory  and  inhibitory  afferent  projections. 
Excitatory  and  inhibitory  descending  projections  to  spinal  and  supraspinal 
loci  are  interwoven  with  ascending  circuits  to  produce  exquisiteh'  \ariable 
filtering  or  enhancement  of  potentially  painful  afferent  stimuli. 

Mature  Anatomic  Pathways:  A  Precis 

Acute  pain  relevant  to  the  hospitalized  child  typically  reflects  the 
acti\ation  of  nociceptors."^  "*'  '^"'  In  broad  terms,  these  are  of  two  major 
types:  high-threshold  mechanoceptors  and  polymodal  nociceptors.  The 
former  do  not  respond  to  heat  or  chemical  irritation  but  do  respond  to 
strong  pressure  applied  to  a  wide  area  of  skin.  Axons  of  high-threshold 
mechanoceptors  are  myelinated  and  conduct  in  the  A-delta  velocity  range, 
5  to  25  meters  per  second.  Polymodal  nociceptors  respond  to  heat  and 
algesic  substances  as  well  as  to  pressure.  Being  unmyelinated,  the  axons  of 
polymodal  nociceptors  conduct  slowly,  in  the  C-fiber  range  (less  than  2 
meters  per  second).  Nociceptors  project  to  the  spinal  cord  through  primary 
afferents  with  cell  bodies  in  dorsal  root  ganglia  and  increase  in  sensitivity 
after  injury. 

Classically,  selective  stimulation  of  fast,  myelinated  A-delta  fibers  >  ields 
first  pain:  rapid  in  onset  after  injury,  sharp,  localized,  and  pricking.  Second 
pain — slower  in  onset,  prolonged,  dull,  aching,  and  poorly  localized — is 
identified  with  C-fiber  effects.  Visceral  afferents  mav  be  of  A-  or  C-caliber 
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C-PE9RM  CORrex 


lAtlecime  and 
Assoootive  Areoi) 


Figure  1.  Pain  pathways  from 
the  spinal  cord  to  the  sensory 
cortex,  including  connections  to 
affective  and  associative  areas.  (Ab- 
breviations follow  standard  neuro- 
anatomical  nomenclature.) 


but,  in  contrast  to  somatic  afFerents,  reach  the  spinal  cord  through  sympa- 
thetic, parasympathetic,  and  splanchnic  nerves. 

Upon  reaching  the  spinal  cord,  afferent  nociceptive  signals  are  ampli- 
fied or  attenuated  within  the  layers  of  the  dorsal  horn.  Nociceptive-specific 
(NS)  neurons  within  the  substantial  gelatinosa  of  the  superficial  dorsal  horn 
respond  only  to  pain.  Wide  dynamic  range  (WDR)  neurons,  particularK  in 
deeper  layers,  -espond  to  various  input  modes  (e.g.,  mechanical,  thermal, 
or  chemical)  even  at  a  low,  non-no.\ious  intensity.  Multiple  incoming  and 
descending  stimuli  combine  to  modulate  the  discharge  patterns  of  dorsal 
horn  cells.  Woolf  has  shown  that  under  conditions  of  stimulation,  such  as 
produced  by  peripheral  tissue  injur\\  the  threshold  of  NS  neurons  is 
considerably  lowered,  thereby  converting  them  to  WDR  neurons.'*'  '^^ 
This  h>persensitivity,  associated  with  alteration  in  the  receptive  fields  of 
such  neurons,  is  exquisitely  sensitive  to  treatment  with  opioid  analgesics.'®" 

Such  nociceptive  discharges  are  conveyed  via  axons  that  largeK  cross 
to  ascend  in  the  contralateral  spinal  cord.  The  spinothalamic  tract,  in  the 
anterolateral  cord,  ascends  to  ventroposterior  and  medial  thalamic  nuclei 
and  thence  to  associative  and  somatosensory  areas  of  cerebral  corte.x  that 
mediate  the  discriminative  and  localizing  aspects  of  pain.  Spinoreticular 
neurons  project  to  the  limbic  system  (including  hypothalamus),  and  mediate 
arousal,  affective  responses,  and  neuroendocrine  and  autonomic  sequelae 
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of  nociceptive  input.  Pain  sensations  may  persist  or  recur  even  after 
sectioning  of  both  these  ascending  tracts  owing  to  persistence  of  spinomes- 
encephahc  projections. 

Development  of  the  Anatomic  Substrate  for  Pain 

The  development  of  anatomic  substrates  required  for  pain  transmission 
occurs  mainly  during  fetal  life  and  in  the  first  months  of  infancy.  The  gross 
elements  of  the  pain  system  may  be  traced  from  sensory  receptors  in  the 
skin  to  the  sensory  cerebral  corte.x:  this  linked  arra\  serves  as  a  framework 
for  describing  the  development  and  integration  of  its  components.  Anatomic 
studies  have  shown  that  the  density  of  cutaneous  nociceptive  nerve  endings 
in  the  late  fetus  and  newborn  infant  may  equal  or  exceed  that  of  adult 
skin.'"*  Recent  recordings  from  single  cutaneous  afferents  in  newborn  and 
fetal  rats  also  have  shown  that  the  receptive  field  sizes  are  similar  to  those 
in  the  adult. ^  Early  studies  by  Hooker  and  his  colleagues  showed  that 
cutaneous  sensory  perception  appears  in  the  perioral  area  of  the  human 
fetus  in  the  seventh  week  of  gestation  and  gradually  spreads  to  all  cutaneous 
and  mucous  surfaces  by  20  weeks  of  gestation.*^  The  spread  of  cutaneous 
sensation  is  preceded  by  and  synchronized  with  the  development  of 
synapses  between  incoming  sensor\'  fibers  and  receptive  neurones  in  the 
dorsal  horn  of  the  spinal  cord,  which  first  appear  during  the  si.vth  week  of 
gestation.'-^  '^-  Rizvi  and  colleagues  have  shown  that  morphologic  differ- 
entiation of  dorsal  horn  neurons  in  the  spinal  cord  begins  around  13  weeks 
of  gestation.'''^  FuVther  development  proceeds  with  their  arrangement  into 
Rexed's  laminae,  together  with  formation  of  synaptic  interconnections  and 
specific  neurotransmitter  vescicles  to  form  a  mature  dorsal  horn  in  some 
regions  of  the  spinal  cord  by  30  weeks  of  gestation. 

'  Traditionally,  lack  of  m\elination  has  been  proposed  as  an  index  of 
immaturity  in  the  neonatal  nervous  system"'^  and  used  frequently  to  support 
the  argument  that  neonates  and  infants  are  not  capable  of  pain  perception. ** 
As  described  above,  nociceptive  impulses  in  adult  peripheral  nenes  also 
are  conducted  via  unmyelinated  and  thinly  myelinated  fibers.  The  slower 
conduction  \elocity  in  neonatal  ner\'es  or  central  nerve  tracts  resulting 
from  incomplete  myelination  is  offset  by  the  shorter  interneuronal  and 
neuromuscular  distances  that  the  impulse  has  to  travel  in  neonates  and 
small  infants. '-^  Furthermore,  using  quantitati\e  neuroanatomic  methods, 
Gilles  et  al.  have  shown  that  nerve  tracts  associated  with  nociception  in 
the  spinal  cord  and  brain  stem  (the  lateral  spinothalamic,  spinal  trigeminal, 
spinoreticular,  dorsal  cervical,  and  spinocerebellar)  are  completely  myeli- 
nated up  to  the  thalamus  by  30  weeks  of  gestation.'-  Thereafter,  the 
thalamocortical  nociceptive  connections  via  the  posterior  limb  of  the  internal 
capsule  and  corona  radiata  undergo  complete  myelination  by  37  weeks  of 
gestation.  Formation  and  myelination  of  the  nerve  tracts  linking  nociceptive 
centers  in  the  brain  stem,  thalamus,  and  sensor\  cortex,  with  the  limbic 
SNstem,  h>p()thalamus,  and  associative  areas  of  the  cerebral  cortex,  have 
not  been  studied  and  may  occur  during  early  infanc\  and  childhood. 

It  is  clear  from  the  above  that  the  neuroanatomic  apparatus  for 
conducting  nociceptive  impulses  from  the  peripher>'  to  the  sensory  cortex 
is  intact  even  in  the  newly  born  infant  (Fig.  2).  Development  of  the  fetal 
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Figure  2.  Overview  bf' the  development  of  nociceptive  functions  and  their  physiologic 
basis  during  the  third  trimester  of  fetal  life.  {From  Anand  KS.  Hickey  PR:  N  Engl  J  Med 
317:1321,  1987,  with  permission.) 

neocortex  begins  at  8  weeks'  gestation;  by  20  weeks  the  cortex  has  a  full 
complement  of  10^  neurons.  The  dendritic  processes  of  cortical  neurons 
undergo  profuse  arborization  and  develop  synaptic  targets  for  the  incoming 
thalamocortical  fibers  and  intracortical  connections."'  '"  The  development 
of  these  connections  is  of  crucial  importance  for  cortical  perception  because 
most  sensory  pathways  to  the  cortex  have  synapses  in  the  thalamus.  From 
studies  on  primate  and  human  fetuses,  Rakic  et  al.'"  have  shown  that 
afferent  neurons  in  the  thalamus  produce  axons  that  grow  into  the  cerebrum 
prior  to  midgestation  and  "wait "  just  below  the  neocortex  until  migration 
and  dendritic  arborization  of  cortical  neurones  is  complete.  Finally,  the 
thalamocortical  connections  are  established  with  synaptogenesis  occurring 
between  20  and  24  weeks'  gestation.^  ^ 

Several  types  of  observations  speak  for  the  functional  maturity  of  the 
cerebral  cortex  in  the  fetus  and  neonate.  First  are  reports  of  fetal  and 
neonatal  EEG  patterns,  including  cortical  components  of  visual  and  auditory 
evoked  potentials,  that  have  been  recorded  in  preterm  babies  of  less  than 
30  weeks'  gestation.^  ''°  Recent  studies  also  have  identified  the  cortical 
components  of  somatosensory  evoked  potentials.^  Second,  in  vivo  meas- 
urements of  cerebral  glucose  utilization  have  shown  that  the  maximal  rates 
of  metabolic  activity-  occur  in  sensory  areas  of  the  neonatal  brain  (sensori- 
motor cortex,  thalamus,  midbrain-brain  stem  regions).^- Third,  well-defined 
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periods  of  sleep  and  wakefulness  are  present  in  titero  from  2S  weeks* 
gestation,  in  addition  to  various  cognitive,  coordinative,  and  associative 
capabilities  demonstrated  by  newborn  infants  together  with  their  specific 
behavioral  responses  to  pain.  Thus,  human  newborns  do  have  the  anatomic 
and  functional  components  required  for  appreciation  of  painful  stimuli. 

Further  development  of  the  pain  pathways  during  infancy  and  child- 
hood involves  the  refinement  of  these  sensorv  modalities  and  intracortical 
connections  with  the  limbic  system  and  the  affective  and  associative  areas 
located  in  the  frontal  cortex,  parietal  corte.x,  and  the  insula.  The  develop- 
ment of  descending  inhibition  of  nociceptive  neurons  and  interneurons  in 
the  dorsal  horn  of  the  spinal  cord  and  the  sensor.-  brain  stem  nuclei  also 
occurs  during  this  period.  The  importance  of  this  phase  of  development  in 
the  maturation  of  the  pain  system  is  underscored  by  the  high  inde.x  of 
"brain  plasticity"  present  during  this  period.  Clearly,  the  cellular,  synaptic, 
and  molecular  mechanisms  determining  brain  plasticity  are  highest  during 
infancy  and  early  childhood.'^  Painful  and  other  experiences  during  this 
period  therefore  may  determine  the  final  architecture  of  the  adult  pain 
system,  with  subtle  and  presently  undefined  characteristics  responsible  for 
the  clinicallv  evident  individual  variation. 


NEUROCHEMISTRY 

*-. .      ■• 
Taxonomy  of  Pain  Mediators  and  Transmitters 

Pain's  complex  neurophysiolog\'  is  the  result  of  mediator  molecules  or 
ether  stimuli  acting  on  nociceptors  that  evoke  subsequent  responses  within 
many  neural  circuits.  Dozens  of  neurotransmitters  act  within  these  diverse, 
multilevel  circuits.  In  the  microenvironment  of  the  nociceptor,  mediators 
of  injur\'  or  inflammation  range  in  size  from  mere  ions  such  as  potassium 
or  hydronium,  to  simple  monoamines  such  as  histamine,  to  eicosanoids,  to 
peptides  such  as  bradykinin,  to  proteins  such  as  lymphokines.  Each  class 
of  mediator  occurs  centrally  in  pain  pathways,  too,  as  a  primar>'  neurotrans- 
mitter or  as  a  modulator  of  underlying  synaptic  transmission. 

Monoamines  active  in  central  pain  pathways  include  dietan.'  amines 
(e.g.,  glycine)  or  enzymatically  produced  derivatives.  Tyrosine-derived 
catecholamines  (particularly  those  such  as  norepinephrine)  that  act  on 
presynaptic  alpha-2  receptors,  and  tryptophan-derived  serotonin  both  con- 
vey inhibitor)'  brain  stem  signals  to  the  spinal  cord  dorsal  horn  and  also 
contribute  to  analgesia  after  opioid  administration.  Drugs  such  as  clonidine, 
an  alpha-2  agonist,  or  monoamine  oxidase  inhibitors,  are  recognized  to  be 
analgesic  by  virtue  of  their  stimulatory'  actions  upon  monoamine  analgesic 
pathways.  GABA  (gamma-aminobutyric  acid),  or  drugs  such  as  baclofen  or 
midazolam  that  act  on  GABA  sites,  have  likewise  been  found  to  produce 
analgesia,  largely  by  acting  on  the  spinal  cord. 

Peptides  have  a  primary'  structure  made  up  of  a  chain  of  amino  acids. 
These  chains  twist  to  produce  three-dimensional  structures  that  fit  specific 
receptors  in  assorted  bodily  compartments.  Understanding  of  pain  and  its 
relief  has  been  revolutionized  in  the  past  15  years  by  the  isolation  within 
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the  central  nervous  system  (CNS)  of  multiple  peptide  families,  termed 
"neuropeptides."  Studies  from  a  variety  of  disciplines  delineating  the 
behavioral,  biochemical,  and  pharmacologic  eftects  of  such  peptides  in 
humans  began  to  appear  only  within  the  last  decade  but  are  now  quite 
numerous.  Taking  as  criteria  for  neurotransmitter  function  1)  the  presence 
of  a  peptide  as  assessed  by  radioimmunoassay,  2)  its  localization  within 
discrete  neuronal  populations  by  immunohistochemistrv',  3)  its  release  from 
neurons  in  vivo  or  in  vitro  in  a  calcium-dependent  manner,  and  4)  the 
presence  of  specific  receptors  and  cellular  actions  triggered  by  receptor 
occupancy,  it  is  now  accepted  that  a  variety  of  neuropeptides  do  serve  as 
authentic  neurotransmitters.  Peptides  function  in  excitatory-  (e.g.,  substance 
P)  and  inhibitory  (e.g.,  enkephalins)  roles  at  spinal  and  supraspinal  levels. 
All  peptides  are  biosynthesized  from  larger  precursor  forms  that  are  cleaved 
and  otherwise  processed  to  yield  active  daughter  forms. 

Although  the  opioid  peptides  are  certainly  the  best-studied  group  of 
neurotransmitters  in  the  context  of  pain,  much  effort  recently  has  been 
directed  to  extending  the  results  found  with  endorphins  to  other  peptide 
neurotransmitters.  It  is  already  clear  that  certain  forms  of  environmental 
stress  evoke  analgesia  that  is  unaccompanied  by  endorphin  secretion  and  is 
not  reversed  by  naloxone.  Such  stress-induced  analgesia  has  been  termed 
nonopioid,  and  certain  features  suggest  mediation  by  monoamines;  yet  the 
roles  of  many  possible  nonopioid  peptides  that  might  subserve  such 
analgesia  remain  to  be  defined;  The  candidates  are  myriad  because  dozens 
of  peptide  neurotransmitters,  many  originally  identified  outside  the  CNS 
(e.g.,  in  gut).  Several  stand  out  as  most  deserving  of  attention. 

Calcitonin  was  discovered  by  Copp  and  co-workers  in  1962,  and  named 
on  rthe  basis  of  its  functional  antagonism  of  the  hypercalcemic  effects  of 
parathyroid  hormone.'^  ^^  It  is  derived  from  "C"  cells  of  the  thyroid  gland, 
and  inhibits  osteoclastic  activity  in  bone  and  calcium  resorption  by  the 
kidney.  After  it  was  located  in  the  brain,  its  brain  receptors  were  demon- 
strated and  physiologic  effects  of  intracerebral  administration  were  exam- 
ined. Apart  from  its  effects  on  bone,  calcitonin  has  produced  analgesia  in 
patients  with  cancer  and  nonmalignant  pain  such  as  causalgia  or  pancreati- 
tis.''^ Prolonged  analgesia  in  tail  pinch  but  not  tail  flick  assays  was 
demonstrated  after  intracerebral  administration  of  calcitonin  to  animals. 
Derived  from  the  same  precursor  as  calcitonin  is  calcitonin  gene-related 
peptide  (CGRP),  which  has  been  localized  in  dorsal  root  ganglia  and 
substantia  gelatinosa,  trigeminal  ganglion,  and  other  areas  that  modulate 
pain.'''^  There  is  some,  but  not  complete,  competition  behveen  calcitonin 
and  CGRP  for  brain  receptors. 

Neurotensin,  although  its  structure  was  elucidated  from  hypothalamic 
extracts,  is  present  outside  the  CNS  in  the  gastrointestinal  tract,  and 
outside  the  hypothalamus  in  areas  of  the  CNS  important  for  pain  processing 
such  as  the  periaqueductal  gray  and  superficial  laminae  of  the  dorsal  horn. 
As  is  the  case  for  calcitonin,  neurotensin  produces  modality-specific  anal- 
gesia in  rats:  hot  plate  and  acetic  acid  writhing  tests  give  positive  results, 
but  not  tail  pinch.  In  mice,  neurotensin  produces  comparable  analgesia 
after  intracisternal  injection  as  beta-endorphin. 

Corticotropin-releasing  factor  (CRF)   is   understood  to  mean  the  41 
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amino  acid  hypothalamic  peptide  characterized  in  1981  by  Vale  and  col- 
leagues on  the  basis  of  its  stimulation  of  ACTH  and  beta-endorphin  release 
from  the  pituitary.  Many  other  compounds,  such  as  vasopressin  or  interleu- 
kin-1,  possess  such  stimulatory  activity  but  are  not  the  "authentic"  CRF.'^° 
CRF  neurons  are  widely  distributed  in  brain  areas  concerned  with  auto- 
nomic regulation  and  its  intracerebral  administration  activates  the  sympa- 
thetic nervous  system  and  produces  behavioral  arousal.  Recently  Har- 
greaves,  Dubner,  and  colleagues  have  shown  that  peripheral  administration 
of  CRF  induces  analgesia  in  rats  and  human  subjects.'' 

Somatostatin  was  isolated  in  1973  from  hypothalamic  extracts  by 
Brazeau  and  colleagues  in  a  search  for  inhibitors  of  growth  hormone  release. 
Somatostatin  inhibits  the  release  of  multiple  pituitary  hormones  besides 
growth  hormone,  and  its  high  concentration  within  the  nervous  system, 
particularly  in  the  superficial  dorsal  horn  of  the  spinal  cord,  led  to  tests  of 
its  analgesic  potential.^®  Rats  are  more  sensitive  to  the  toxic  eflFects  of 
somatostatin  than  are  species  such  as  the  dog,  rabbit,  or  (apparently)  human 
because  a  number  of  studies  in  postoperative  pain  in  humans  have  pro- 
ceeded apparently  without  incident.'*'  Analgesia  produced  by  somatostatin 
is  more  pronounced  for  pinprick  testing  than  cutaneous  thermal  pain  and 
is  not  reversed  by  naloxone  nor  associated  with  respirator)'  depression. 

Substance  P  was  isolated  decades  ago  by  von  Euler  and  characterized 
20  years  ago  by  Leeman  and  colleagues.  Its  importance  as  a  neurotrans- 
mitter for  primarV  nociceptive  aflFerents  is  by  now  well  accepted  and  has 
led  to  synthesis  and  testing  of  antagonist  compounds.  Likewise  the  "gut" 
peptide  cholecystokinin  (subsequently  identified  in  brain)  appears  to  be 
hyperalgesic:  it  is  contained  in  the  same  neurons  within  the  dorsal  horn  as 
'substance  P  and  antagonizes  analgesia  produced  by  opiates.'^"* 

This  summar\'  cannot  do  justice  to  a  vast  and  actively  evolving 
literature;  for  conciseness  references  are  given  to  recent  reviews  or  mono- 
graphs,'^ '^^  '^'  each  of  which  deals  with  multiple  nonopioid  analgesic 
peptides. 

Opioid  Receptors  and  Ligands 

Cellular  receptors  for  morphine  were  postulated  some  time  ago  (Por- 
toghese  1960),  and  the  existence  and  functions  of  multiple  types  of  opiate 
receptor  were  deduced  with  great  precision  by  Martin  in  the  1970s. ^'  "^ 
(Martin  had  himself  speculated  in  the  1960s  that  "one  can  assume,  for 
argument's  sake,  that  opioids  mimic  a  naturally  ongoing  process.""-)  His 
seminal  studies,  although  performed  in  dogs,  were  prompted  by  clinical 
impressions  of  different  symptoms  displayed  by  narcotic  addicts  during 
exposure  to  or  withdrawal  from  opiates  that  had  different  structures.  His 
observations  were  based  solely  on  in  vivo  effects:  no  effort  was  made  to 
physicochemically  analyze  any  receptor.  Nevertheless,  his  classification  is 
still  current,  albeit  with  interim  refinements.  Thus,  the  receptor  most 
readily  activated  by  morphine — to  produce  analgesia,  mydriasis,  and  res- 
piratory depression — was  named  mu.  Ketocyclazocine  produced  analgesia 
with  less  respirator}'  depression  than  morphine  by  acting  on  a  postulated 
"kappa"  receptor.  The  proprietary  compound  SKF  10,047  (N-allyl  norme- 
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tazocine)  produced  excitation  but  little  analgesia  and  was  deemed  'sigma" 
receptor  selective. 

Martin's  classification,  based  on  work  in  his  laboraton'  at  an  addiction 
research  facility'  in  Kentucky,  was  extended  by  results  obtained  by  another 
long-standing  addiction  research  group  in  Aberdeen,  Scotland.  The  Scottish 
investigators  had  isolated  and  characterized  the  structure  of  two  pentapep- 
tides,  leucine  and  methionine  enkephalin,  by  tracking  opiate  acti\it>  of 
successively  purified  pig  brain  fractions.®^  To  monitor  opiate  activity  they 
measured  analytes'  inhibition  of  electrically  induced  smooth  muscle  con- 
traction. Armed  with  a  test  drug  panel  composed  of  the  enkephalins,  related 
peptides,  and  morphine,  they  found  different  potency  rankings  for  drugs 
tested  in  their  bioassay,  depending  on  whether  the  smooth  muscle  was 
harvested  from  guinea  pig  ileum  or  mouse  vas  deferens."*^  They  deduced 
that  opiate  receptors  in  mouse  vas  deferens  must  be  distinct  from  those  in 
guinea  pig  ileum  (which  were  already  recognized  to  be  mu-like),  and  gave 
the  name  delta  to  this  newly  recognized  opiate  receptor. 

By  the  start  of  the  1980s,  laboratories  throughout  the  world  had 
confirmed  the  division  of  opiate  receptors  into  at  least  four  major  categories 
by  methods  such  as  numerical  analysis  of  drug-receptor  binding,  displace- 
ment of  reference  reagents  by  test  compounds,  susceptibility  to  nalo.xone 
reversal  of  drug  effects,  and  quantitative  autoradiography.^^  ^°'  These 
methods,  increasingly  removed  from  Martin's  clinical  starting  point,  have 
further  disclosed  subtypes  viithin  major  receptor  categories. ^^"'^  Pasternack's 
identification  of  high-affinity  mui  and  low-affinity  mu,  receptor  subtypes  is 
especially  promising  "because  of  experimental  evidence  in  vivo  that  opiate 
analgesia  is  mediated  by  the  former  receptor  subpopulation,  whereas 
activation  of  the  latter  produces  undesirable  side  effects,  such  as  respirator) 
depression.'^® 

'  One  of  the  most  powerful  tools  for  studying  opiate  receptors — not  to 
speak  of  endorphin  physiology'  in  general — has  been  the  ongoing  character- 
ization of  their  endogenous  ligands.  Strong  homologies  in  the  amino  acid 
sequences  of  the  opioid  peptides  created  initial  confusion  in  the  1970s  as 
to  the  number  and  distribution  of  opioid  peptides.  By  the  early  1980s  this 
confusion  was  overcome  by  consohdation  of  results  from  peptide  chemistr\', 
immunologic  analyses  relying  on  region-specific  antibodies,  and,  ultimately 
cloning  and  sequencing  the  genes  for  their  precursor  molecules.^"  ■*'  ®^  ''^ 
The  three  precursor  molecules,  named  according  to  their  biologically  active 
fragments,  are  proenkephalin,  pro-ACTH/endorphin  (or,  synonymously, 
pro-opiomelanocortin  [POMC]),  and  prodynorphin.  The  name  of  the  second 
precursor  derives  from  the  remarkable  fact  that  ACTH  and  beta-endorphin 
are  cosynthesized  from  a  common  parent  molecule^^  and  cosecreted  during 
stress  (see  later). 

Opioid  Analgesia 

The  likelihood  that  "morphine  appears  to  enhance  supraspinal  inhibi- 
tory mechanisms  on  pain  reflexes "  was  mentioned  by  Beecher  in  the 
1950s.''  Subsequent  work  by  several  groups  revealed  that  morphine  does 
activate  supraspinal ,  neurons  that  descend  to  inhibit  pain  transmission 
through  the  spinal  cord."^-  '^-  '"  '^^  Direct  measurements  of  spinal  cord 
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neuron  responses  to  pain,  their  inhibition  following  systemic  doses  of 
morphine,  and  the  reduction  of  this  morphine  effect  after  spinal  cord 
transection'^  further  confirmed  this  view.  The  identification  of  opiate 
receptors  prompted  Basbaum  and  Fields  to  mold  their  own  and  others 
findings  into  a  unified  "descending  opiate-mediated  analgesia  syst-eni.  "'^  In 
this  model,  the  periaqueductal  gray  of  the  midbrain  and  the  raphe  and 
adjacent  nuclei  in  the  medulla  are  densely  supplied  \sith  opiate  receptors, 
and  in  turn  descend  via  dorsolateral  tracts  to  inhibit  the  dorsal  horn.  As 
might  be  surmised  from  the  above  work,  opiate  receptors  in  this  system 
(e.g.,  periaqueductal  gray)  are  predominantly  mu.  Because  spinal  transec- 
tion does  not  reduce  kappa  agonists'  analgesic  effect  at  the  level  of  the 
distal  cord  (Wood  1981),  kappa  receptors  appear  less  active  in  this  descend- 
ing analgesic  pathway.  Descending  endorphin-mediated  analgesic  pathways, 
normally  quiescent,  become  active  during  many  forms  of  external  threat  or 
insult  to  produce  "stress-induced  analgesia."®^- '"' 

Although  the  peripheral  actions  of  opiates  require  more  characteriza- 
tion, spinal  mechanisms  of  opiate  analgesia  have  been  explored  in  meticu- 
lous detail  for  decades.'®^'  '^  Just  as  new  findings  of  the  past  15  years  have 
enhanced  (but  not  overthrown)  prior  knowledge  of  opiate  structure-function 
relationships  or  neuroendocrine  stress  responses,  so  have  advances  in 
endorphin  biology  been  fruitfully  applied  to  clarify'  clinical  and  basic  aspects 
of  spinal  opiate  analgesia.^-  "^-  '"  For  example,  all  drugs  active  as  opioids 
are  now  recognized  to  share  key  stereotopic  determinants.'^  The  presence 
of  opioid  peptides  and  receptors  within  the  dorsal  horn  was  confirmed  as 
soon  as  methods  appeared  for  doing  so,'^  and  considerable  detail  was  added 
as  multiple  opioid  peptides  and  receptors  were  distinguished  and  exploited 
clinically.''^  "  '*•  There  is  now  no  question  that  multiple  opiate  receptors 
at  the  spinal  level  participate  in  a  complex  filtering  process,  in  which 
distinct  opiate  receptors  act  selectively  to  impede  pain  signals  arising  from 
different  forms  of  injury.'** 

Opioids  have  unique  actions  in  the  dorsal  horn.^'  ^'  "^  '^  '^^  Applied 
systemically  or  spinally,  opioids  reduce  neurotransmitter  release  (e.g.,  of 
substance  P)  into  synapses  of  primary  afferents  and  also  shrink  the  size  of 
cutaneous  receptive  fields  evoked  by  A-delta  and  C-fiber  impulses,  without 
affecting  responses  evoked  by  A-beta  afferents.  Opioids  inhibit  responses 
to  C-fiber  stimulation  more  so  than  to  A-delta  stimulation.  Most  signifi- 
cantly, opioids  reduce  the  rate  of  rise  of  the  excitatory  postsynaptic  potential 
(EPSP)  that  normally  results  from  prolonged  C-fiber  input,  thereby  blocking 
dorsal  horn  neuronal  excitation  in  response  to  this  input.  This  action  on 
EPSPs  occurs  at  low  doses  of  morphine  and  is  manifest  in  vivo  as  the 
prevention  of  flexor  reflex  conditioning  by  C-fiber  afferent  stimuli.''^  Tenfold 
higher  doses  of  morphine  are  required  to  reverse  this  C-fiber  facilitation  of 
reflex  withdrawal  once  it  is  established.'^'  Opioid  inhibition  of  dorsal  horn 
EPSPs  may  underlie  two  recent  important  clinical  observations:  first, 
recruitment  of  additional  dermatomes  of  sensory  anesthesia  by  systemic 
morphine  during  epidural  infusion  of  local  anesthetic,'"®  and  second, 
forestalling  of  postoperative  pain  by  the  combined  technique  of  opioid 
premedication  plus  local  anesthetic  nerve  blocks."^  '"^ 

Mu,  kappa,  and  to  a  lesser  degree,  delta  receptors  are  concentrated 
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within  the  spinal  cord  gray  matter,  particularly  in  the  dorsal  horn."^  '-^-  '^^ 
Their  greatest  densities  are  in  substantia  gelatinosa,  at  the  "gate"  postulated 
by  Melzack  and  Wall  to  regulate  nociceptive  input,  as  well  as  in  deeper 
layers  (Rexed  I\'-\T)  termed  the  nucleus  prophus.  Selective  activation  of 
mu  receptors  markedly  reduces  visceral  pain,  or  acute  pain  caused  by 
exposure  to  heat,  but  is  less  effective  against  pain  from  skin  (or  tail) 
pinch.''-' ''^  Kappa  agonists  (i.e.,  agents  which  bind  to  and  activate  kappa 
receptors)  in  contrast  are  more  potent  than  mu  agonists  at  reducing  pain 
caused  by  pinch,  hardly  effective  at  all  on  thermal  testing,  and  comparably 
analgesic  for  pain  due  to  peritoneal  irritation.  Delta  agonists  are.  like  mu 
agonists,  active  against  thermal  pain,  but  basic  and  clinical  reports  point  to 
their  effectiveness  against  visceral  pain  as  u'ell.^^  '-^  ^*--  '^-^ 

Despite  the  above  unresolved  issues,  the  recognition  of  multiple 
receptor  types  has  at  least  shed  light  on  how  one  might  select  a  narcotic 
painkiller  by  matching  it  to  the  mode  of  pain  to  be  treated.  A  wide-^  ^'  " 
and  increasing^^  ""^  '-^  range  of  clinically  useful  opiates  now  includes  selective 
agonists  of  varying  duration  (e.g.,  fentanyl  and  alfentanil,  which  selectively 
activate  mu  receptors  for  longer  or  shorter  intervals);  partial  agonists  (e.g., 
buprenorphine  on  mu  receptors);  and  mixed  agonist-antagonists.  The  latter 
tv^pe  of  compounds,  typified  by  butorphanol  or  nalbuphine,  act  as  agonists 
on  one  opiate  receptor  type  and  simultaneously  as  antagonists  on  another. 
Recently  the  latter  compounds  have  been  given  to  reverse  respirator>' 
depression  following  intraoperative  use  of  a  mu  agonist:  they  stimulate 
ventilation  by  blocking  imi  receptors,  yet  maintain  analgesia  through  kappa 
receptor  activation. '^'^  Unfortunately,  patients  habituated  to  chronic  use  of 
a  mu  agonist  such  as  morphine  or  methadone  may  undergo  acute  narcotic 
withdrawal  when  first  exposed  to  agonist-antagonist  drugs  (including  pen- 
tazocine). 

Neurotransmitter  Expression  in  the  Fetus 

Several  mediators,  including  the  various  classes  of  neuropeptides, 
monoamines,  and  catecholamines,  described  above,  act  as  neurotransmitter 
and  neuromodulator  substances  in  the  central  nervous  system.  Thus,  A- 
delta  and  C-fibers  related  to  afferent  pain  pathways  may  contain  substance 
P,  somatostatin,  CGRP,  vasoactive  intestinal  peptide  (^TP),  and  glutamate. 
Enkephalin-containing  fibers  are  localized  in  the  dorsal  horn  of  the  spinal 
cord,  whereas  5-HT,  norepinephrine,  and  dopamine  are  contained  in  fibers 
descending  from  the  brain  stem  that  terminate  in  the  dorsal  horn.  In  the 
human  fetus,  fibers  containing  CGRP,  somatostatin,  and  substance  P  appear 
in  the  dorsal  horn  at  8  to  10  weeks'  gestation. ^^  •'^  '"  Mediators  such  as 
enkephalin  and  \TP  appear  later,  at  12  to  14  weeks'  gestation.^'  ^^  The 
density  of  all  these  peptides  increases  gradually  during  gestation  with 
marked  increases  around  the  perinatal  period.  On  the  other  hand.  5-HT 
has  not  been  detected  in  the  spinal  cord  of  human  fetuses  or  neonates  and 
is  thought  to  develop  some  time  after  the  first  6  postnatal  weeks.'" 
Catecholamines  and  other  monoamines  were  observed  in  the  dorsal  horn 
durmg  late  gestation  and  early  infancx ,  having  appeared  earlier  in  the 
ventral  and  intermediate  regions  of  the  spinal  cord.'"  Substance  P-positive 
fibers  and  cells  also  were  observed  in  areas  of  the  brain  stem  and  higher 
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centers  associated  with  nociception  and  endogenous  antinociception,  al- 
though the  significance  of  this  distribution  is  unclear.^-  ^^  '^"  '^ 

Endorphinergic  cells  have  been  observed  in  the  anterior  and  inter- 
mediate lobes  of  the  fetal  pituitar\'  gland'^  '^  and  were  responsive  to  CRF 
stimulation  in  vitro  by  20  weeks'  gestation. '°  Increased  production  of  beta- 
endorphin  during  fetal  and  neonatal  life  was  demonstrated  subsequent!)  by 
a  beta-endorphin/beta-lipotropin  molar  ratio  of  0.36  in  adult  pituitary 
glands,  1.04  in  neonatal  and  2.13  in  fetal  pituitaries.'"  Endogenous  opioids 
are  released  in  the  human  fetus  at  birth  and  higher  levels  are  found  in 
response  to  fetal  and  neonatal  distress,  birth  asphyxia,  infections,  and  in 
newborns  of  drug-addicted  mothers.*'  '-*  '^^  '*-  It  has  been  speculated  that 
elevated  beta-endorphin  levels  may  be  responsible  for  decreased  anesthetic 
requirements  in  neonates,""  although  we  may  caution  that  the  concentra- 
tions of  beta-endorphin  during  analgesia  after  injection  into  the  CSF  of 
human  adults^  were  more  than  10,000  times  greater  than  the  highest 
values  recorded  in  neonatal  CSF  or  plasma. 

CUNICAL  IMPLICATIONS 

The  above  background  has  significance  primarily  as  a  biologic  frame- 
work within  which  the  management  of  pain  in  pediatric  patients  can  be 
defined.  The  detailed  clinical  application  of  this  information  is  elsewhere 
in  this  volume,  in  which  pharmacotherapy,  behavioral  approaches,  and 
special  settings  such  as  the  neonate  or  postoperative  period  are  discussed. 
To  describe  the  elinical  sequelae  of  analgesia  or  its  absence,  this  section 
describes  the  context  in  which  stress  responses  are  evoked  by  nociceptive 
mechanisms  or  blunted  by  analgesics,  and  e.xert  their  clinical  effects  through 
a  variety  of  physiologic  systems,  such  as  neuroendocrine  and  cardiovascular. 
'In  this  context  the  results  of  a  variety  of  studies  arguing  for  aggressive 
analgesia  in  pediatric  patients  may  then  be  reviewed. 

Pain,  Analgesia,  and  the  Global  Stress  Response 

Clinical  management  of  two  hallmarks  of  the  global  stress  response  is 
key  to  the  optimal  outcome  of  illness  in  the  neonate,  infant,  and  child. 
First  is  its  neuroendocrine  dimension,  in  which  a  coordinated  outpouring 
of  pituitary,  adrenal,  and  pancreatic  hormones  may  grossly  disturb  protein 
and  carbohydrate  metabolism  in  the  perioperative  period.  Second  are 
cardiovascular  reactions  manifest  as  arrhythmias  and  diminished  perfusion 
of  vital  or  healing  organs.  Other  aspects  of  the  global  response,  such  as 
altered  immunity  or  respirator)-  effects,  are  of  course  significant,  but  the 
first  two  areas  stand  out  as  those  in  which  integration  of  basic  and  applied 
science  has  had  an  impact  on  daily  clinical  practice.  Since  these  two  t>'pes 
of  response  are  known  from  clinical  studies  (see  later)  to  respond  favorably 
to  the  administration  of  opioids,  we  shall  focus  on  the  mechanisms  by  which 
opioid  analgesia  produces  its  favorable  clinical  effects  in  these  contexts. 

.How  Do  Opioid  Analgesics  Blunt  Neuroendocrine  Responses? 

Morphine  and  fentanyl  exert  their  global  effects  at  multiple  levels 
within  highly  organized,  often  intricate  regulator)-  pathways  that  receive 
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Figure  3.  Common  structural  features  of  morphine  (a),  morphinan  (b),  benzomorphan  (c), 
phenylpiperidine,  (d)  fentanyl,  and  enkephalin,  (e)  molecules.  {From  Carr  DB;  Opioids.  Intl 
Anesth  Clin  26:273.  1988;  with  permission.) 

and  integrate  nociceptive  inputs.  From  these  pathways  emanate  neural 
outflows  to  distinct  organs  and  circulatory  beds,  and  nociceptive  signals 
that  ascend  rostrally  to  influence  emotion,  perception,  and  hormone  secre- 
tion from  the  pituitary  and  adrenal  glands.  Some  evidence  suggests  analgesic 
effects  of  opiates  in  the  peripher>'  as  well,  outside  the  CNS.  It  is  not 
surprising,  then,  that  in  broad  terms  the  effect  of  intraoperative  opiate 
analgesia  is  to  diminish  the  magnitude  of  stress  hormone  secre- 
tion— particularly  adrenocortical  and  adrenomedullary — by  diminishing  no- 
ciceptive input,  as  well  as  the  centrally  mediated  neuroendocrine  response 
to  a  given  level  of  such  input.  The  introduction  of  modern  radioimmunoassay 
methods,  beginning  in  the  late  1960s  as  opioid  "anesthesia"  was  devel- 
oped,'"" was  indeed  ^oon  followed  by  reports  that  stress  hormonal  responses 
to  surgery  were  more  effectively  suppressed  by  high  doses  of  opioids  than 
by  inhalational  agents. 2°- "•  "■  '^' '^'-  '" 

In  fact,  morphine  was  employed  decades  ago  to  probe  pituitan.' 
physiolog>-. '^  -'  It  was  given  by  itself  or  with  barbiturates  to  inhibit  CNS 
input  to  the  pituitar>'  gland  and  thereby  pharmacologically  to  isolate  the 
latter  from  its  hypothalamic  nerve  supply.'^  For  this  reason,  and  also  from 
pursuit  of  explanations  for  endocrine  dysfunction  in  narcotic  addicts,'^' 
abundant  knowledge  already  existed  in  the  pre-endorphin  era  concerning 
the  hormonal  effects  of  narcotics.'^  Morphine,  for  example,  provokes 
prolactin  release  in  humans,  and  inhibits  the  secretion  of  pituitary  gona- 
dotropins— actions  that  mimic  the  pituitary  response  to  environmental 
stress.  Morphine's  effects  are  mediated  not  by  direct  actions  upon  the 
pituitarv',  but  rather  on  its  neural  input  (i.e.,  the  hypothalamus).^  '^ 

Once  opiate  receptors  and  their  endogenous  ligands  were  recognized 
as  the  biologic  basis  for  prior  findings  based  on  morphine,  research  in  this 
area  promptly  advanced  along  several  avenues.  First,  responses  to  naloxone 
at  baseline  and  during  a  variety  of  stressors  by  subjects  who  were  narcotic 
free  permitted  inferences  as  to  the  actions  of  endogenous  opioids  and  their 


receptors  in  such  circumstances. 


22.    118,    Ul 


Naloxone,  like  morphine,  is  an 


alkaloid  (in  contrast  to  endogenous  opioids  that  are  peptides)  and  hence  has 
some  biologic  effects  not  mediated  solely  through  opiate  receptors.'" 
Nonetheless,  responses  to  naloxone,  morphine,  and  synthetic  opioid  pep- 
tides are  for  the  most  part  consistent  and  complementary.^  "®  '^'-  '"•  '^ 
Second,  echoing  events  in  pain  research,  the  anatomic  substrate  of  mor- 
phine's endocrine  effects — particularly  the  hypothalamus — was  found  to 
have   high   concentrations   of  opioid    receptors,    which   were   of  multiple 
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functional  types. ^-  ^^  '^  ^*"  Each  receptor  type  and  subtype  had  somewhat 
different  actions  on  hormone  secretion,  making  it  possible  to  tease  apart, 
using  selective  agonists  or  antagonists,  the  regulation  of  individual  stress 
hormones  within  the  global  stress  response. ^°  ^'  "'  '^-  '^"'  '"  Third,  the 
discovery  that  beta-endorphin  and  ACTH  arise  from  the  same  parent 
molecule^  suggested  that  endogenous  analgesia,  and  the  autonomic  and 
endocrine  responses  to  stress  were  one  seamless  garment  with  common 
molecular  threads.  Unfortunately,  although  the  foregoing  may  be  true  in  a 
general  sense,  levels  of  one  and  the  same  opioid  peptide  ma\  change  in 
the  same  or  opposite  directions  in  separate  compartments  (e.g..  cerebro- 
spinal fluid,  plasma,  brain  nuclei.  .  .)  or  have  no  apparent  relationship, 
depending  on  the  particular  stress  or  species  studied.^'  '*^  Furthermore, 
the  anatomic  distributions  of  the  three  opioid  peptide  families'^^  do  not 
coincide:  neurons  containing  ACTH  and  beta-endorphin  are  found  in  the 
hypothalamic  arcuate  nucleus,  and  brain  stem  vagal  nuclei,  whereas  the 
other  two  families  of  neurons  are  more  diffusely  distributed  throughout  the 
nervous  system.®^- *••  "^-  '^ 

A  major  source  of  confusion  in  interpreting  opioid  effects  on  stress 
hormone  secretion,  enunciated  over  30  years  ago,  is  "the  apparent  paradox 
that  morphine  can  stimulate,  as  well  as  depress,  the  release  of  ACTH.  '^'  If 
one  considers,  however,  that  pituitary  secretion  of  any  hormone  normally 
reflects  a  balance  between  stimulatory  and  inhibitory  signals  from  hypo- 
thalamus, and  that  the  hypothalamus  itself  receives  dual  inhibitor)-  and 
stimulator)'  projections  from,  multiple  brain  areas,  this  apparent  parado.x  is 
more  understandable.'^^'  '*  For  example,  surgical  stress*"  activates  brain 
stem  and  limbic  neural  pathways,  which  stimulate  the  hypothalamus  to 
secrete  CRF  and  other  hormones  (e.g.,  vasopressin)  that  act  to  trigger 
pituitary  ACTH  and  beta-endorphin  release.'^  Opioids,  as  analgesics, 
reduce  nociceptive  afferent  traffic  reaching  the  hypothalamus"*"  '^^  '*'  '^^ 
'^^  opioids  as  hypothalamic  hormones  lessen  the  CRF  response  to  such 
neural  traffic  as  remains. '-^  '*  In  the  latter  context  opioids  alter  synaptic 
transmission  in  monoamine  circuits  of  the  hypothalamus,'^  an  action  termed 
neiiromodulation.^  Thus  in  crude  terms  opioids  may  be  likened  to  a  car's 
brakes:  unimportant  unless  the  car  is  moving. 

These  dual,  superficially  contradictory  influences  of  opioids  on  hormone 
secretion  are  evident  for  most  pituitary  stress  hormones  as  well  as  plasma 
catecholamines.-'-  Systemic  opioids  stimulate  CRF  (and  hence  adrenocorti- 
cal) secretion  when  given  to  unstressed  subjects^"*  '-"  but  inhibit  the 
corticosteroid  increase  during  surgical  or  other  stresses.  Interestingly  in 
view  of  vasopressin's  physiologic  action  as  a  CRF-like  hormone,  morphine 
and  other  opioids  tend  to  raise  its  levels  in  basal  subjects  but  inhibit  its 
stress-induced  rise.  Systemic  opiates,  or  intracerebral  beta-endorphin, 
increase  plasma  catecholamines  if  given  under  basal  conditions''^  but  act 
upon  stimulatory  circuits  in  hypothalamus  and  brain  stem  to  reduce  the 
normal  catecholamine  rise  produced  by  a  variety  of  stresses. 

Thus,  in  their  dual  roles  during  stress,  endogenous  opioids  regulate 
the  responses  of  many  hormones  and  themselves  are  secreted  to  produce  a 
host  of  biologic  effects.   Morphine,  fentanyl,  or  synthetic  opioid  peptide 
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administration  mimic  the  actions  of  endorphins  on  their  receptors.-  and 
through  feedback  controls  typical  of  endocrinology'  reduce  endogenous 
opioid  secretion  during  stress.  Endorphins  participate  in  many  instances  of 
stress-induced  autoanalgesia,  and  measurements  of  plasma  endorphin  con- 
centrations at  times  provide  a  rough  inde.x  of  activity  within  central  opioid 
pathways. ''°  '■'  Clinical  reports  have  related  such  plasma  measurements  to 
pain  after  surgery  or  trauma, ""•  '^'  but  the  many  dynamic  components  of 
the  endorphin  system,  intricately  arrayed  within  many  compartments, 
frustrate  unidimensional  "dipstick"  measurements  or  reductionist  attempts 
to  depict  their  role  in  simple  terms. 

Pain,  Opioid  Analgesia,  and  Cardiovascular  Stability 

Holaday  has  pointed  out  that  the  cardiovascular  actions  of  opioids  were 
probably  first  noted  when  someone  who  had  received  opium  stood  up  and 
felt  dizzy.  ®^  Cardiovascular  sequelae  of  opioid  use  have  been  analyzed  for 
over  a  century,  and  the  continuing  appearance  of  reviews  from  differing 
perspectives  shows  the  area  is  still  a  thriving  one.''  ^'  "  ^  '^"  As  traced 
above  for  pain  and  hormone  secretion,  research  in  the  last  15  years  has 
extended  earlier  work  without  negating  it.  For  example,  Gann  and  associates 
had  earlier  mapped  with  great  precision  the  central  pathways  linking 
cardiovascular  afferents  with  ACTH  secretion.*'* 

Based  on  a  review  of  studies  such  as  these,  and  their  own  results, 
Randich  and  Maixneh  have  convincingly  argued  that  "systems  controlling 
cardiovascular  function  are  closely  coupled  to  systems  modulating  the 
perception  of  pain."'^"*  We  might  well  carry  their  thesis  further,  to  s^:ate 
that  the  anatomic  substrates  for  opioid  actions  in  any  physiologic  system — 
nocfiception  and  stress  hormone  secretion  being  but  two  examples — bear 
striking  parallels  and  at  points  literally  coincide.  In  each  instance  examples 
may  be  cited  of  1)  excitator>'  effects  of  exogenous  opioids  given  to  resting 
subjects  contrasting  with  inhibitory  effects  when  identical  drugs  are  given 
during  stress;  2)  dense  concentrations  of  opioid  receptors  and  opioid 
peptides  centrally,  at  sites  of  intense  afferent  integration;  3)  separate  roles 
for  individual  opioid  peptides  and  receptor  types;  and  4)  neurally  based 
circuitry  that  relies  heavily  on  opioid  pre-  and  postsynaptic  inhibition  of 
underlying  monoaminergic  excitatory  synapses.  How  well  do  opioid  cardio- 
vascular effects  fall  within  this  scheme? 

Morphine,  if  given  to  normal  subjects  in  the  basal  state,  may  produce 
tach\cardia  and  increase  ventricular  contractility  via  a  reflex  sympathetic 
activation  that  can  be  prevented  by  beta-adrenergic  blockade. '■*■  '"^  In 
contrast,  under  conditions  of  high  initial  sympathetic  tone,  morphine 
decreases  blood  pressure  by  producing  a  centrally  mediated  sympatho- 
lysis.'"'  '"*  These  effects  may  be  exaggerated  by  morphines  propensity  to 
release  histamine  if  administered  quickly,  but  similar  findings  occur  with 
fentan\l,  for  which  histamine  release  is  not  an  issue. '""^  The  excitatory'  effect 
of  morphine  in  unpremedicated  normal  subjects  may  reflect  acute  CRF 
release,  which  is  known  to  produce  sympathetic  activation,  or  effects  on 
spinal  sympathetic  effector  neurons."  '^^  The  inhibitory  effect  of  morphine 
on  preexisting  sympathetic  activation  may  reside  in  the  paraventricular 
nucleus  of  the  hypothalamus  (a  key  site  for  integration  of  neuroendocrine 
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and  autonomic  responses'*  or  the  locus  coeruleus,'  from  which  most  brain 
noradrenergic  projections  originate. 

Opioid  receptors  were  early  demonstrated  in  the  vagal  nuclei,  '-•  ^*-  '^^ 
and  the  vagotonia  that  opioids  cause  daily  in  the  operating  room  is  well 
explained  by  their  binding  to  these  sites  to  stimulate  parasympathetic 
outflow.^"' '°°  A  prolonged  bradycardia  (after  an  initial  transient  tachycardia!) 
has  in  fact  been  observed  after  intracerebral  administration  of  several  opioid 
peptides.^"  Vagal  outflow  appears  to  underlie  the  protective  effect  that 
morphine  exerts  against  ventricular  fibrillation,  as  this  protective  action  is 
lost  after  atropine  or  vagotomy.'*^  Fentanyl  also  exerts  a  protective  effect 
against  ventricular  fibrillation;  this  effect  is  significant  during  stress  but  not 
under  basal  conditions,  is  lost  after  vagotomy,  but  is  unaffected  by  atro- 
pine.'^' Fentanyl's  actions  thus  depend  on  vagal  afferent  traffic  and  accord 
with  the  profibrillatory  effect  of  naloxone,"^  as  well  as  the  actions  of  other 
protective  agents,  which  likewise  appear  to  enhance  the  brain  stem  baro- 
ceptor reflex.""  This  reflex  receives  baroceptor  impulses  entering  via  the 
vagus  and  responds  to  blood  pressure  rises  by  decreasing  sympathetic  and 
increasing  parasympathetic  efferent  traffic,  thereby  slowing  the  heart  rate.'" 
Its  enhancement  by  opioids  is  the  basis  for  these  agents'  "vagotonic"  action. 
As  this  discussion  suggests,  opioid  agonists  with  different  receptor  specific- 
ities have  distinct  cardiovascular  actions.  Paralleling  research  on  nociception 
and  hormone  release,  a  variety  of  workers  have  shown  that  multiple  opioid 
receptors  have  diranct  roles  in  cardiovascular  regulation.  This  is  certainly 
so  in  shock  states®^  and  has  been  accepted  in  basal  studies  as  well.^^"^'  '*  '^ 

As  to  the  last  portion  of  our  opioid  paradigm,  opioids  enhance  contrac- 
tility in  isolated  myocytes,""-  '°^  whereas  in  preparations  in  which  cardiac 
innervation  is  preserved,  they  oppose  catecholamine-induced  contractility 
and  chronotropy.""^  *^-  '°^-  '^  This  anticatecholamine,  modulator)  effect  is 
evident  when  probed,  using  the  beta-adrenergic  agonist  isoproterenol, ^^~^ 
'^°  and  it  is  associated  with  a  reduction  in  the  normal  calcium  influx  that 
ordinarily  follows  isoproterenol  binding  to  myocardium.'"'  '^  Conversely, 
peripherally  administered  opioid  receptor  antagonists  such  as  naloxone  or 
nalmephene  acutely  increase  myocardial  inotropy  and  chronotropy.^^^^  '°^ 
The  latter  effects  are  particularly  strong  after  acute  bilateral  carotid 
occlusion^  or  after  tricuspid  avulsion  and  progressive  pulmonary  artery 
constriction,'"^  both  conditions  in  which  blood  pressure  is  maintained  by 
sympathetic  outflow.  These  results  in  the  periphery'  echo  morphine's 
exaggerated,  centrally  mediated  reduction  of  blood  pressure  in  patients'"" 
or  animals'"*  with  elevated  resting  sympathetic  tone.  The  circuitry  by  which 
these  peripheral  effects  occur — inhibition  of  underlying  catecholamine 
neurotransmission — mirrors  that  in  many  sites  within  the  CNS,  in  which 
for  example  opioids  inhibit  substance  P  release  (in  dorsal  horn  of  spinal 
cord),  dopamine  release  (in  hypothalamus  or  basal  ganglia),  or  norepineph- 
rine release  (from  locus  ceruleus).  Whether  physiologic  levels  of  opioids 
confer  protection  from  harmful  effects  of  circulating  catecholamines  (e.g., 
patchy  necrosis)  during  circulatory  compromise,  or  decrease  inotropy  or 
chronotropy  enough  to  exert  a  protective  effect  on  myocardial  oxygen 
consumption  is  speculative,  although  drugs  that  directly  block  beta-recep- 
tors or  calcium  channels  are  given  clinically  for  such  purposes. 
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Pain  and  Metabolism:  Clinical  Studies 

Studies  in  adult  patients  undergoing  surgery  have  shown  that  injury 
triggers  the  release  of  "stress  hormones"  (catecholamines,  corticosteroids, 
growth  hormone,  and  glucagon),  which  stimulate  a  cascade  of  metabolic 
changes  leading  to  substrate  mobilization  with  the  breakdown  of  protein, 
fat,  and  carbohydrate  stores.  These  metabolic  changes  are  one  component 
of  the  global  response  which,  in  a  nonhospital  setting,  may  facilitate  wound 
repair  and  eventual  recover)'.^  In  a  hospital  setting  these  responses  serve 
no  useful  function  and  following  severe  trauma  may  lead  to  a  hypermetabolic 
state  associated  with  complications  such  as  cardiac  insufficienc\',  dysrhyth- 
mias, and  myocardial  infarction,  pulmonary  insufficiency,  impaired  immune 
responses,  thromboembolic  complications,  gastric  stress  ulcers,  persistent 
metabolic  acidosis,  and  prolonged  convalescence  in  adult  patients.^"  Moyer 
et  al.  measured  metabolic  stress  responses  in  adult  patients  with  sepsis  and 
trauma  and  were  able  to  discriminate  between  patients  who  survived  and 
those  who  did  not  survive  with  99  per  cent  certainty  up  to  9  days  before 
death. '^°  In  some  cases,  a  severe  catabolic  drive  may  persist  even  after 
subsidence  of  the  stressful  stimulus  that  triggered  it,  and  may  prevent  the 
healing  and  repair  of  injured  tissues. 

As  a  result  of  these  data,  anesthetic  techniques  have  been  developed 
for  decreasing  the  stress  responses  to  major  surgery.  Suppression  of  stress 
responses  in  adult  patients  using  high-dose  opioid'"'  or  epidural  anes- 
thesia,'^' both  of  \v4iich  would  abolish  perioperative  pain,  have  shown  a 
significant  reduction  in  postoperative  morbidity'  and  mortality.  Based  on 
these  data,  it  is  reasonable  to  e.xpect  that  similar  beneficial  effects  may  be 
obtained  by  decreasing  the  stress  responses  of  neonates  and  children.  One 
m4ght  further  surmise  that  the  current  practice  of  limited  perioperative 
analgesia  in  pediatric  patients  may  result  in  an  exaggerated  stress  response 
and  contribute  to  an  increased  incidence  of  postoperative  complications  and 
poor  clinical  outcome  following  major  surgery. 

In  pediatric  patients,  and  particularly  newborn  infants,  metabolic 
stability  is  much  more  difficult  to  maintain  because  of;  1)  a  relatively  greater 
surface  area,  necessitating  greater  heat  production;  2)  a  larger  brain-to- 
body  weight  ratio,  with  increased  obligatory  requirements  for  glucose;  3) 
the  need  to  maintain  somatic  growth;  4)  much  smaller  reserves  of  protein, 
carbohydrate  and  fat;  5)  metabolic  adaptation  to  extrauterine  life  and  enteral 
nutrition;  and  6)  maturation  of  metabolic  enzyme  systems  and  homeostatic 
mechanisms  controlling  these  systems.''  "  Given  the  physiologic  and  met- 
abolic immaturity  in  early  life,  it  is  not  surprising  that  a  high  incidence  of 
postoperative  complications  and  mortality  have  been  documented  in  neo- 
nates and  critically  ill  children  undergoing  major  surgery. ^^  '"  Despite  their 
clinical  importance,  there  are  few  published  data  on  the  stress  responses 
of  pediatric  patients  undergoing  anesthesia  and  surgen,." 

Preliminary  studies  showed  that  neonates  responded  to  surgical  stress 
with  marked  increases  in  plasma  catecholamines,  glucagon,  and  glucocor- 
ticoids, together  with  suppression  of  insulin  secretion.  These  hormonal 
changes  precipitated  hyperglycemia  and  lactic  acidosis,  associated  with 
other  indices  of  metabolic  substrate  mobilization."  Older  infants  and 
children  also  had  similar  hormonal  changes,  although  their  catecholamine 
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and  glucagon  responses  were  smaller  than  in  neonates,  and  their  Cortisol 
responses  were  greater  and  more  prolonged  than  in  neonates.  These  stress 
responses  differed  quantitatively,  and  in  their  time  course  in  relation  to 
surger>',  from  those  of  adults.  In  general,  hormonal-metabolic  changes  in 
infants  and  children  were  greater  in  magnitude  than  those  of  adult  patients. 
particularly  with  regard  to  the  increases  in  plasma  epinephrine,  glucagon, 
growth  hormone,  blood  glucose,  blood  lactate,  and  other  gluconeogenic 
substrates  during  and  after  surgery.  Infants  and  children  mounted  uniphasic 
Cortisol  responses  which  were  smaller  than  the  marked  biphasic  responses 
of  adult  patients  undergoing  surger>',  and  plasma  insulin  decreased  to  lower 
values  both  during  and  after  surgery  as  compared  to  adult  patients. 
Important  differences  were  therefore  evident  between  the  pediatnc  and 
adult  stress  responses  following  surgery. 

The  effects  of  anesthesia  on  the  neonatal  and  pediatric  stress  responses 
are  important  and  may  contribute  to  the  effects  of  stress  suppression  on 
postoperative  clinical  outcome.  In  a  randomized  controlled  trial,  preterm 
babies  undergoing  ligation  of  the  patent  ductus  arteriosus  were  given 
nitrous  oxide  and  curare,  with  or  without  the  addition  of  intravenous 
fentanyl.  Marked  hormonal  responses  to  surgery,  as  indicated  by  changes 
in  plasma  epinephrine,  norepinephrine,  glucagon,  aldosterone,  corticoster- 
one,  and  other  steroid  hormones,  were  decreased  significantly  in  neonates 
receiving  fentanyl.  The  hormonal  responses  of  neonates  receiving  nitrous 
oxide  alone  were  associated  with  significant  increases  in  blood  glucose, 
lactate,  and  pyruvate;  these  were  prevented  in  neonates  given  fentanyl  in 
addition.®  Increased  endogenous  protein  breakdown  and  an  increased 
incidence  of  postoperative  complications  after  surgery  were  also  noted  in 
the  nitrous  oxide  group,  as  compared  to  the  fentanyl/nitrous  oxide  group. 

Another  randomized  controlled  trial  compared  term  neonates  undergo- 
ing surgerv'  with  nitrous  oxide  and  curare  with  those  receiving  halothane 
added  to  the  anesthetic  regimen.'*'  Neonates  given  halothane  and  nitrous 
oxide  anesthesia  showed  decreased  hormonal  responses  to  surger>'  from 
those  of  neonates  given  nitrous  oxide  alone,  with  significant  differences  in 
the  plasma  epinephrine,  norepinephrine,  and  Cortisol  responses  during  and 
after  surgery.  Changes  in  circulating  concentrations  of  glucose,  nonesterified 
fatty  acids  and  ketone  bodies  also  were  decreased  in  neonates  receiving 
halothane  anesthesia,  together  with  a  decreased  incidence  of  complications 
during  and  after  surgery.  These  investigations  showed  that  lack  of  potent 
anesthesia  may  be  partially  responsible  for  the  exaggerated  stress  responses 
of  neonates  reported  in  earlier  studies  and  suggested  that  giving  deeper 
anesthesia  to  neonates  undergoing  surger\'  may  improve  postoperative 
clinical  outcome. 

The  latter  hypothesis  was  tested  in  a  randomized  trial  of  high-dose 
opioids  in  neonates  undergoing  cardiac  surgery.  In  this  study,  15  neonates 
given  halothane  and  low-dose  morphine  mounted  substantial  catecholamine, 
endorphin,  and  glucagon  responses  during  and  after  cardiac  surgery;  these 
responses  were  significantly  blunted  in  another  30  neonates  given  high- 
dose  sufentanil.  Metabolic  stress  responses  between  the  two  groups  were 
also  strikingly  different,  with  marked  hyperglycemia,  lactic  acidosis,  and 
substrate    mobilization    in    the    halothane-morphine   group,    which   were 
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substantially  reduced  in  neonates  given  high-dose  sufentanil.^  '  Major 
postoperative  complications  and  mortality  were  more  common  in  neonates 
given  halothane  and  low-dose  morphine  than  in  neonates  given  sufentanil. 
in  whom  no  postoperative  deaths  occurred  (Anand  KJS,  Hickey  PR: 
Unpublished  data,  1988).  Thus,  aggressive  anesthesia  not  only  decreased 
the  stress  responses  of  neonates  undergoing  surgery  but  also  improved 
their  postoperative  clinical  outcome.  From  the  physiologic  rationale  pre- 
sented above,  it  is  likely  that  similar  effects  may  be  expected  in  older 
infants  and  children  undergoing  surgery,  as  well  as  those  subjected  to 
artificial  ventilation  and  frequent  invasive  procedures  during  intensive 
care.^^ 

Relatively  few  studies  have  compared  the  hormonal-metabolic  stress 
responses  of  older  infants  and  children  receiving  diflFerent  anesthetic  tech- 
niques during  surger>';  randomized  controlled  trials  to  examine  these 
differences  are  even  fewer.  The  effects  of  potent  anesthesia  on  the  Cortisol 
responses  of  infants  undergoing  abdominal  surgery  were  investigated  in  a 
nonrandomized  study,  which  found  that  infants  given  nitrous  oxide  anes- 
thetic mounted  significantly  greater  Cortisol  responses  than  did  infants  given 
halothane  in  addition. ^^"' 

In  older  children,  Sigurdsson  and  co-workers  found  that  morphine  and 
hyoscine  premedication  in  addition  to  diazepam  significantly  decreased 
Cortisol,  17-hydroxyprogesterone,  and  ACTH  responses  and  virtually  abol- 
ished the  catecholamine  responses  to  surgery.'^*  A  subsequent  randomized 
trial  showed  that  the  plasma  catecholamine  responses  to  adenoidectomy 
were  significantly  greater  during  halothane  anesthesia  than  during  enflurane 
anesthesia. '^''  These  differences  occurred  in  both  intubated  and  nonintu- 
bated  children  undergoing  adenoidectomy;  lower  catecholamine  levels  in 
the  enflurane  anesthesia  group  were  associated  with  a  lower  incidence  of 
cardiac  arrhythmias  during  surgery.'^' 

In  infants  and  children  aged  5  to  60  months  undergoing  pelvic  surgery, 
the  neuroendocrine  responses  during  halothane/nitrous  oxide  anesthesia 
were  abolished  completely  by  epidural  anesthesia.  Measurements  of  plasma 
beta-endorphin,  ACTH,  arginine  vasopressin,  and  blood  glucose  levels  at 
5  and  15  minutes  after  incision  were  significantly  different  between  the  two 
anesthesia  groups.  Plasma  Cortisol  concentrations  were  unchanged  from 
baseline  in  both  anesthetic  groups,  presumably  because  of  the  short  period 
for  blood  sampling  after  the  start  of  surgery.^®  In  older  children  receiving 
either  epidural  anesthetic  or  etomidate  during  major  abdominal  operations, 
the  former  technique  abolished  intraoperative  adrenocortical  stress  re- 
sponses.''' Plasma  concentrations  of  Cortisol,  aldosterone,  and  precursor 
steroid  hormones  decreased  in  children  receiving  epidural  anesthesia,  and 
children  given  etomidate  had  decreases  in  Cortisol  levels,  but  with  substan- 
tial increases  in  the  precursor  steroid  hormones  consistent  with  impairment 
of  steroid  biosynthesis  by  etomidate.  Further  studies  will  be  required  to 
demonstrate  conclusively  an  improvement  in  postoperative  outcome  in 
children  after  aggressive  anesthesia  and  analgesia.  Nevertheless  the  data 
reviewed  above  have  important  implications  for  the  practical  management 
of  pain  in  neonates,  infants,  and  children  undergoing  surgery. 
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CONCLUSION 

Studies  relevant  to  nociception  and  its  consequences  in  the  ver\'  young 
have  prohferated  in  recent  years  and  the  above  review  can  onl\^  sur\e\'  a 
rapidly  evolving  field.  Despite  the  promise  of  continued  scientific  advances, 
certain  fundamental  questions  lie  outside  the  realm  of  clinical  investigation 
per  se.  For  example,  questions  regarding  quality  of  life  are  often  posed  for 
the  adult  patient  with  pain,  for  example,  due  to  cancer.  In  those  settings, 
the  patient's  verbal  description  is  heavily  weighted,  as  are  his  or  her 
functional  abilities  as  a  family  member  and  productive  individual  within 
society.  Defining  quality  of  life  in  normal  neonates,  particularly  if  prema- 
ture, is  infinitely  more  difficult  given  their  inability  to  express  or  otherwise 
convey  experiences  and  emotions.  Furthermore,  "purposeful  activity"  is  a 
concept  that  is  irrelevant  to  the  neonatal  setting. 

Despite  these  difficulties,  one  must  take  into  account  the  neonate's 
potential  to  grow  and  develop,  to  overcome  handicaps,  and  to  experience 
life  to  a  degree  far  greater  than  in  the  adult.  To  foster  optimal  development, 
stress  during  the  perioperative  period  or  prolonged  intensive  care  should 
be  minimized.^  The  recognition  of  highly  developed  nociceptive  systems, 
and  evidence  for  clinical,  physiologic,  and  psychologic  sequelae  of  inade- 
quately treated  pain  in  neonates  and  children,  mandate  that  aggressive 
treatment  of  pain  is  central  to  such  care.  In  the  future,  knowledge  of 
nociceptive  mechanisms  and  their  ontogeny  in  the  human  undoubtedly  will 
be  exploited  to  apply  novel  treatments  of  pain  in  a  context-dependent 
manner.  As  this  occurs,  the  present  perspective  that  pain  and  suffering  are 
inevitable  parts  of  each  child's  illness  will  have  to  be  abandoned. 
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THE    LANCET 


Pain,  Anaesthesia,  and  Babies 

The  provision  of  adequate  anaesthesia  for 
premature  and  newborn  infants  has  been  the  subjea 
of  considerable  debate  in  Britain  in  the  past  few 
months  '  ■"  Similar  interest  in  the  topic  in  the  United 
States  stemmed  from  a  mother's  letter  to  Bir//j 
magazine  about  her  child's  "anaesthetic",  which 
consisted  of  muscle  relaxants  and  oxygen>*  The 
Amencan  Academy  of  Pediatrics  subsequently 
reviewed  anaesthetic  praaices,  and  Aneuhesiology  is 
to  respond  by  way  of  an  editorial.'  Much  of  the  public 
interest  in  the  UK  was  initiated  by  the  paper  in  our 
columns  (Jan  3 1 ,  p  243)  by  Anand  and  colleagues  who 
looked  at  the  hormonal  and  metabolic  responses  to 
surgery  in  two  groups  of  preterm  infants  undergoing 
ligation  of  patent  ductus  anenosus.  One  group 
received  50%  nitrous  oxide  as  an  anaesthetic  while  the 
other  received  nitrous  oxide  and  fentanyl  10  (ig  kg. 
These  workers  showed  a  significant  reduaion  in  the 
responses  in  the  fentanyl  group,  and  suggested  there 
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was  evidence  that  the  postoperative  course  of  thiu 
group  was  more  stabic 

The  srudv  by  Anand  ct  al  is  valuable  in  that  i; 
documents  that  preterm  infants  ha\e  a  catabol.c 
response  to  surgery,  and  that  this  response  can  be 
reduced  by  the  use  of  narcouc  analgesics.  However, 
there  are  some  omissions  in  the  paper.  No  record  of 
intraoperative  blood  pressures  is  provided;  these 
values  would  have  given  a  more  reliable  indicauon  of 
level  of  anaesthesia  than  hcan  rate,  since  the 
baroreceptor  responses  are  easily  suppressed  l". 
preterm  infants.'"  Anand  and  co-workers  also  do  no: 
state  whether  the  infants  were  normocapnic  or 
hypocapnic  during  anaesthesia.  Hyperventilation 
reduces  the  M.AC  i.minimum  alveolar  concentration,  a 
measure  of  anaesthetic  potency;  of  nitrous  oxide  lt 
babies  and  this  might  have  affeaed  the  results  of  the 
trial.  Finally  Anand  et  al  infer  a  better  postoperative 
clinical  course  in  the  fentanyl  group,  although  they  do 
not  state  whether  the  two  groups  were  matched  for 
seventy  of  illness  preoperanvely 

It  is  unfortunate  that  .Anand  and  coUeagnaes  have 
been  cnticised  for  carryLne  out  this  study,  because 
despite  these  shoncomings,  it  is  important.  They  have 
been  cnliased  not  on  the  basis  of  scientific  content. 
but  on  the  grounds  that  it  was  unethical  to  subjea 
babies  to  surgery  vnthout  adequate  anaesthesia.'"'  A 
press  release  by  the  All  Parry  Parliamentary  Pro-Life 
Group  to  this  effecr"  is  irresponsible.  This  statement 
and  widespread  and  largely  uninformed  press 
publicity  are  both  inaccurate  and  damaging.  The  use 
of  hyperbole  and  excessive  language  ("barbarous", 
"extreme  pain",  "agony"'  in  the  press  release  does 
littJe  to  add  credibilin.'  to  its  contents.  It  states  that  the 
infants  were  given  "only  nitrous  oxide  (laughing 
gas  ",  but  fails  to  point  out  that  nitrous  oxide  is  an 
anaesthetic  arui  an  analgesic,  and  that  used  in  the 
given  concentration  (50"'o)  in  combination  with 
hyperventilation  is  regarded  by  many  as  an  adequate 
anaesthetic.  It  sutes  that  the  purpose  of  the  trial  was 
"to  test  the  hypothesis  that  preterm  infants  were 
incapable  of  feeling  pam" — also  inaccurate.  Anand 
and  co-workers'  stated  aim  was  "to  investigate  the 
hypothesis  that  the  'surgical  stress  responses'  of  preterm 
babies  receiving  fentanyl  anaesthesia  are  no  different 
from  those  of  newborn  babies  anaesthetised 
conventionally  uith  nitrous  oxide  and  curare".  There 
IS  no  mention  of  whether  babies  are  or  are  not  capable 
oifeelmg  pain.  TTie  authors  of  the  press  release  clearly 
do  not  understand  the  difference  between  "adequate" 
anaesthesia  and  "stress-free"  anaesthesia  or  that  the 
occurrence  of  hormonal  and  metabolic  responses  to 
surgery  is  not  synonyinous  with  the  infant  "feeling" 
pain    In  another  study'-  Anand  et  al  d(?cumented 
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metabolic  responses  in  newborn  babies  given 
halothane  and  nitrous  oxide,  and  lew  would  areue  that 
this  regimen  did  not  constitute  adequate  anacsthesu 
It  is  also  imponant  to  note  that  in  the  tentanyl  non- 
fentanvl  study,  the  postoperative  glucose,  lactate,  and 
pyruvate  levels  were  still  lower  than  preoperative 
values  in  the  non-fentanyl  group,  even  though  they 
were  higher  than  those  in  the  fentanyl  group  These 
findings  imply  that  the  nitrous  oxide  had  impaned 
some  benefit,  albeit  not  as  great  as  that  of  fentanyl. 

All  the  publiciry  has  focused  anention  on  the 
qurrently  accepted  anaesthetic  praaices  with  this 
group  of  patients.  Parents  in  particular  \v\\\  be  anxious 
to  know  that  their  children  are  adequately 
anaesthetised.  What  constitutes  "adequate 
anaesthesia"  is  difficult  to  define,  but  there  will  be 
considerable  pressure  for  anaesthetists  to  use  more 
potent  agents  than  nitrous  oxide,  because  reduction  of 
the  metabolic  response  to  surgery  might  well  impro\e 
the  postoperative  course  of  a  very  sick  preterm  infant 
It  is  clear  that  some  newborn  babies  still  receive  no 
anaesthetic.'"  In  1987,  this  practice  must  be 
unacceptable  in  all  but  the  most  life-threatening 
situations,  since  there  is  overwhelming  evidence  that 
babies  can  feel  pain.  The  praaice  of  "awake 
intubations",  while  still  commonly  done,  must  also  be 
questioned,  if  for  no  other  reason  than  that  the  ensuing 
hypenension  may  predispose  to  intracranial 
haemorrhage.'''  After  a  paper  published  m  1981"  on 
the  use  of  moderate  to  high  dose  fentanyl  (30-50 
Hg'kg)  in  an  air-oxygen  mLXture,  this  technique  has 
become  more  popular  m  the  USA."""  This  approach 
to  anaesthetising  preterm  and  newborn  babies  does 
not  seem  to  have  been  taken  up  in  fhe  UK.  In  a  siu^ey 
lately  earned  out  among  British  paediatnc 
anaesthetists,  80%  stated  that  they  believed  that 
newborn  infants  (within  one  week  of  life)  were  capable 
of  feeling  pain,  and  yet  48%  never  used  narcotic 
analgesics  and  a  further  41%  seldom  did  so.  The 
incidence  of  narcotic  use  in  preterm  infants  is 
unknown  but  it  is  reasonable  to  assume  that  these 
drugs  are  given  even  less  frequently  Very  few 
anaesthetists  used  local  anaesthetic  blocks  either. 

The  usual  reason  given  why  many  anaesthetists  will 
not  use  any  agent  more  potent  than  nitrous  oxide  is 
fear  of  intraoperative  cardiovascular  depression  or 
postoperative  ventilatory  depression.  NXTien  infants 
come  to  surgery  dehydrated — eg,  after  intensive 
management   of  hsart    failure — they   are   likely   to 


situation  appropriate  management  with  preor  j:.;::'-  .■ 
Iluid  replacement  will  reduce  the  like;:hix>J  v':  ;;'.-^ 
complication  '^  Similarly,  use  of  inappr.Tr;.i:c 
concentrations  of  volatile  anaesthetic  acents  n:.v.  ,jj  J 
to  hypotension.  It  is  now  known  thai  the  .\L-^i,',  o! 
isoflurane"-"and  halothane^'  is  lower  in  newborn  and 
preterm  infants  than  older  infants,  and  knowledge  of 
M^AC  values  should  enable  these  sick  infan;>  :  ^  be 
anaesthetised  safely. 

The  n.sk  of  ventilatory  depression  in  these  babies  is 
high  after  any  form  of  anaesthesia."-"  .Many  ci  them 
v.-\\\  be  mechanically  ventilated  in  the  postor;ra:ive 
penod  for  respirator^'  distress  syndrome  o:  hear, 
failure.  However,  if  the  use  of  narcotic  analgesics  or 
volatile  agents  necessitates  a  shon  penod  of 
mechanical  ventilation  for  ventilator).'  depression,  this 
can  be  achieved  safely.  Robinson  and  Gregor\''' noted 
in  their  study  that  all  infants  were  awake  and  breaLhing 
spontaneously  between  ventilator  breaths  withir.  an 
hour  of  returning  to  the  nurser\ 

As  an  alternative  for  minor  surger. ,  where 
moderate  to  high  dose  narcotics  may  be  mappropr.ate, 
local  anaesthetic  blocks  are  safe  and  effective.  Several 
studies  have  confirmed  the  ef^eaiveness  of  spinal 
anaesthesia  for  inguinal  hemia  repair  and  lower 
abdominal  surgery.-"-'  Most  infants  undergoing 
peripheral  surgical  procedures  could  be  anaesthetised 
in  this  way 

It  IS  clear  from  the  publiau'  surrounding  this  issue 
that  techniques  and  attitudes  must  change  If  these 
sick  infants  are  to  be  anaesthetised  safely,  anenuon 
must  be  paid  to  ensuring  that  adequate  postoperative 
facilities  are  available.  Medical  and  nursing  staff  must 
be  trained  to  cope  with  their  special  needs,  which  may 
be  different  from  those  of  other  pretenn  infants  in  the 
neonatal  intensive  care  unit  They  may  require  a 
penod  of  mechanical  ventilation  pKistoperatively.  and 
the  appropnate  equipment  should  be  available.  .Many 
neonatologists  and  paediatnc  anaestheusts  believe 
that  these  infants  should  be  referred  to  major 
paediatnc  centres  for  surgery.  This  policy  would 
ensure  a  more  uniform  standard  of  anaesthetic  and 
paediatnc  care,  and  enable  the  finanaal  resources  that 
will  inevitably  be  required  to  be  concentrated  in  fewer 
centres.  \X''hile  the  ciarrent  media  anention 
surrounding  the  emotive  issue  of  infant  anaesthesia 
may  be  inaccurate  and  mappropnate,  if  it  results  in 
better  care  for  these  \'Mlnerable  patients,  it  may  not 
have  been  all  bad 
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Little  is  known  about  somatosensory 
function  and  its  normal  prenatal  and 
postnatal  development  in  human  infant.s. 
A  better  understanding  is  essential  in 
order  to  assess  the  consequences  of 
c\cesi\e  handling  and  pain-producing 
procedures  under.L-onc  hy  preterm  injanis 
needing  intensive  care.  One  method  of 
in\c-sii.aa;ing  the  effect  of  sensory  inputs 
i^  ;o  loo!-:  at  the  motor  reflexes  they 
evoke,  although  these,  of  course,  also 
reflect  activity  in  the  motor  neurons  and 
muscle,  as  well  as  in  the  sensory  pathway, 
and  may  not  necessarily  reflect  sensory 
experience.  Cutaneous  reflexes  have  been 
used  to  establish  uhen  connections 
between  the  si^in  and  the  spinal  cord  are 
first  made  in  the  fetus  (Bradley  and 
Mistretta  I9"5).  but  have  also  been  used 
10  study  the  postnatal  maturatioi;  of 
descending  motor  pathway^  (Isslcr  and 
Stephens  19S3).  The  cutaneous  flexor 
reflex  hab  beer,  shown  to  be  particularlv 
well  correlated  with  sensory  input  (W  oolf 
1986).  Thi^  reflex  is  evoked  only  by 
noxious  skin  stimulation  in  adults  and 
acts  as  a  dei'ence  mechanism  whereby  the 
i;mb  i->  withdrawn  from  the  o: lending 
■■■tiniulus  (Sherrington  IS9i^».  It  has  been 
siiown  in  adult  man  to  parallel  pa:n 
perception  exactly  in  terms  of  threshold. 
Doak  intensity  and  scnsmviiy  to  analgesics 
such  as  morphine  (Janko  and  Tronteli 
19S3,  Wille-  19S5). 


In  the  present  studv  we  have 
investigated  the  flexor  reflex  in  the 
neonate, .wit-h  particular  reference  to  the 
threshold  or  intensity  of  skin  stimulation 
required  to  evoke  it  and  the  effect  of 
repeated  stimulation.  Our  aims  were  to 
assess  the  feasibility  of  using  this  reflex  as 
a  measure  of  somatic  sensation,  and  to 
provide  comparative  data  for  newborn  ra; 
pups  and  human  infants,  so  that  our 
detailed  knowledge  of  CNS  development 
in  the  rat  can  be  used  to  advantage  in 
relation  to  human  development. 

Method 

Human  subjects 

The  data  vvere  obtained  from  10.'  infants 
of  both  sexes,  ".*>  of  whom  were  preterm 
and  2.S  fullterm.  The  preterm  babies  were 
all  patients  in  the  special  care  baby  unit  at 
St.  George's  Hospita!.  London,  born  ai 
25  to  34-5  weeks  postconception.;!  age 
(PCAi.  Thev  wcie  tested  ai  27'.s  lo  .'v-5 
weeks  PC  A,.  The  babie^  were  chosen  at 
random,  from  the  iinii  and  were  onlv 
excluaed  it  they  were  in  a  critical  state, 
with  severe  neurological,  cardiovascular 
o."^  ntetaboli^  problems,  or  were  being 
treated  with  barbiturates  or  paralysing 
agents.  In  the  vounge'i  groups  (<2~-0 
weeks  and  2'?-5  to  29-5  weeks  PCx),  14  c^i 
33  thresholds  were  obtained  from  babies 
on  ventilators.  Inevitablv  the  maiority  of 
babies   received   oxygen    therapv    during 
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their  sta\  in  the  unit  and  18  per  cent  had 
'ou-crade  cerebral  haemorrhage  from 
lich  they  reco\ered  fully.  No  ob\ious 
ctfecis  of  any  of  these  factors  could  bo 
found  on  thresholds,  but  detailed  studies 
of  pathology  were  not  attempted.  The 
fullicrm  babies  were  patients  in  the 
postnatal  ward  at  St.  George's  Hospital. 
They  were  healthy,  normal  babies  of  both 
sexes,  picked  at  random. 

Tcsiirii:  threshold 

The  threshold  testing  was  performed  with 
the  consent  of  the  babies'  mothers. 
Usually  the  babies  were  lying  in  a  prone 
position  with  their  legs  slightly  Hc.xed.  but 
in  a  feu  cases  they  were  lying  supine. 
They  were  all  in  a  light  sleep  {i.e.  stirring) 
or  quictiv  awake  w hen  tested:  babies  who 
were  deeply  asleep  or  crying  and  restless 
were  no:  tested. 

The  procedure  was  simply  to  expose  the 
sole  of  the  foot  and  briefly  establish  the 
threshold  i"or  flexion  withdrawal  of  the 
leg  by  applying  graded  von  Frey  hairs  to 
the  lateral  plantar  surface  of  the  foot .  The 
area  used  for  heel  lancing  for  blood 
samples  was  avoided.  The  threshold 
response  was  taken  to  be  a  clear 
•vjthdrawal  of  the  leg.  not  simply  a  twitch 
the  toes  or  tlexion  of  the  foot.  Tfv^ 
evoked  flexion  reflex  was  clear,  brisk  and 
unequivocal.  To  test  the  effect  of  repeated 
stimulation  on  the  reflex,  the  thresiiold 
was  established  and  then  a  von  Frey  hair 
of  one  grade  higher  intensity  was  applied 
10  the  plantar  surface  of  the  toot  at  five- 
second  intervals  for  one  minute.  The 
effect  on  the  amplitude  of  the  reflex  was 
observed  and  any  change  in  threshold  was 
measured.  Usually  the  babies  were  tested 
only  once  a  da;.,  but  on  some  occasions 
they  were  tested  two  or  three  times  at 
intervals  of  several  hours.  Babies  who 
were  in  the  unit  for  an  extended  period 
were  tested  at  weekly  intervals,  but  the 
majoritv  (60  per  centi  were  tested  onlv 
once.  The  von  Frev  hairs  were  made  of 
nvlon  monofilaments  of  graded  thick- 
nesses, which,  when  pressed  on  the  skin, 
produced  forces  ranging  from  U()()3g  to 
.90g.  They  were  sterilized  and  recalibrated 
between  testing  sessions. 

Rcii  pups 

\\ist3r  rat  pups  of  both  sexes  were  tested 


from  just  after  birth  to  28  postnatal  days 
(pO  to  p28).  They  vvere  temporarily 
removed  from  their  litter  and  placed  on 
their  stomach,  with  the  hind-legs  slightly 
flexed  and  the  plantar  surface  of  the  feet 
uppermost.  The  threshold  for  the  flexion 
withdrawal  reflex  to  plantar  skin 
stimulation  was  established  with  graded 
von  Frey  hairs.  The  foot  vvas  then  placed 
with  the  plantar  suri'acc  down  and  the 
threshold  was  established  on  the  dorsal 
surface.  As  with  the  human  infants,  the 
threshold  was  taken  as  that  von  Frey  hair 
which  evoked  a  brisk,  clear  and 
unequivocal  withdrawal  of  the  limb. 

The  effect  of  repeated  stimulation  on 
the  reflex  was  also  tested  by  establishing 
the  threshold  and  then  stimulating  the 
foot  at  5-  to  lO-second  intervals  for  one  to 
two  minutes,  observing  any  change  in 
amplitude  over  this  time.  The  threshold 
was  then  tested  again  and  if  it  had 
changed  the  procedure  was  repeated  with 
the  new  grade  of  von  Frey  hair  until  there 
was  no  further  change  in  threshold. 

Results 

Cutaneous  Jlc.xor  refle.x  thresholds 

HL\l,-\\  INFAMS  ^  . 

Flexion  reflex  thresholds  ill  newborn 
infants  are  very  low  and  gradually 
increase  with  pc.a.  Figure!  illustrates  this 
rise,  and  shows  that  infants  of  less  than 
29'5  weeks  Pt a  have  thresholds  of  less 
than  0-5g.  but  this  gradually  increases  so 
that  by  37 -5-  weeks  pca  the  threshold 
at  1  •  7g  is  the  same  as  in  new  born  fullierm 
infants.  This  is  still  a  very  low-intensity 
stimulus  and  is  not  perceived  as  noxious 
in  adults.  The  gradual  increase  of 
threshold  is  not  related  to  postnatal  age 
(PNA)  111  premature  infants  but  onlv  to 
PCA.  Thus  a  babv  born  a;  2S  weeks  and 
tested  four  weeks  later  (32  weeks  pca) 
will  have  a  similar  threshold  to  a  newborn 
32-vveek  baby.  Figure  2  illustrates  that 
there  is  no  relation  between  threshold  and 

F\A. 
KAT  PLP.S 

Flexion  reflex  thresholds  in  newborn  rat 
pups  are  also  very  low  and  increase  with 
PSA.  Figure  3  illustrates  this  for  the 
plantar  and  dorsal  surface  of  the  foot.  At 
birth  the  thresholds  are  less  than  1  -Og  and 
increase  over  the  first  two  postnatal  weeks 
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to  2  •  7g  on  the  plantar  surface  and  to  4  •  ?{. 
on  the  dorsal  surface.  Much  of  the 
increase  appears  to  take  place  in  the 
second  week.  Over  the  third  and  fourth 
week  the  thresholds  continue  to  increase 
and  at  20  to  30c  are  beginnint;  it- 
approach  the  high  values  found  in  ihc 
adult  (Woolf  19S4). 

Sensitization  and  habiiuauon  of  thi 
flexor  reflex 

HU.MAN  INFANTS 

In  the  youngest  infants  tested  (<2~  weeks 
PCA),  repeated  stimulation  of  the  plantar 
skin  at  fi\e-second  intervals  resulted  in  a 
build-up  of  the  reflex  response,  such  thai 
the  amplitutc  and  force  of  the  withdrawal 
increased  and  the  limb  went  into  rythmic 
flexor  and  extensor  movements  or  chronic 
flexion.  The  other  leg  and  the  trunk  also 
became  involved  in  a  mass  bod\ 
movement.  This  striking  build-up  or 
sensitization  of  the  reflex  was  obser\ed  in 
fewer  and  fewer  infants  uith  increasing 
PCA.  As  the  incidence  of  sensitization 
decreased,-  habituation  of  the  reflex 
became  a  prominent  feature.  In  the  oldest 
infants  tested  (37-5  to  39-5  weeks  pca), 
repeated  ^imulatioTi  of  the  plantar  skin 
resulted  in  habituation  of  the  response,  as 
is  obser\ed  in  the  aduli  (Dimitrije\ic  and 
Nathan  1970).  After  three  to  fi\e  stimuli 
no  response  could  be  evoked  and  it  was 
necessary  to  use  stronger  stimulation  to 
produce  a  flexion  rcllex.  Figure  4 
illustrates  this  gradual  change  from 
sensitization  to  habituation  of  the  Ticxor 
reflex  as  pca  increases  and  shows  that  the 
'change-over"  period  is  at  about  32  weeks 

PCA. 

.At  each  age  there  were  also  inl'ants 
whose  reflex  response  did  not  sensitize  or 
habituate  with  repeated  siimulaiion,  and 
this  was  most  commonlv  observed  around 
the  'change-over'  period.  Each  individual 
baby  tested  had  either  a  sensitizing  or 
habituating  flexor  reflex  (or  no  change), 
but  no;  mixed  response;.  Figure  5  clarifies 
this  b\  showing  the  results  of  three 
longitudinal  studies  in  w  hich  the  ef  lecis  of 
repeated  stimulaiioii  could  be  tested  on 
the  same  infants  at  increasing  pca.  li  can 
be  seen  that  there  is  a  clear  developmental! 
seauencc  for  the  flexor  rellex.  from 
sensitization  through  to  no  change  and 
finally  to  habituation,  and  in  two  of  three 
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cases  the  'change-over'  was  around  32 
weeks  PCA. 

RAT  TLPS 

Repeated  cutaneous  stimulation  of  the 
foot  also  resulted  in  sensitization  ot'  the 
llexor  reflex  in  rat  pups.  As  in  human 
infants,  repeated  von  Frey  hair 
stimulation  at  five-second  intervals 
caused  a  build-up  of  the  reflex  response 
amplitude,  with  rsihmic  iTexor  and 
extensor  movements  or  chronic  flexion  of 
the  limb,  plus  in\o!\ement  of  ihc  trunk 
and  other  limbs.  It  was  al.so  possible  to 
demonstrate  a  drop  in  the  reflex 
threshold.  The  final  threshold,  after 
repeated  stimulation  at  progresi'.ely  lower 
iniensuies.  was  less  than  a  third  of  the 
oriaina!  value  (Fig.  t).  This  sensitization 
was  particularly  prominent  in  the  first 
postnatal  week,  and  although  still  present 
1.1  the  second  and  third  weeks,  was  less 
pronounced  (Fig.  6).  By  the  fourth 
week  repeated  stimulation  produced 
habituation,  as  in  ilie  adult  (\\  oolf  19S?), 
such  that  after  three  to  five  siimuli-the 
response  failed  ano  progressi\ely  higher 
inicnsiiies  were  required  to  e\okc  it. 

Discussion 

Tne  results  show  that  the  threshold  for  the 
flexor  reilsx  in  newborn  infants  is  \er> 
low  but  increases  gradually  with  age.  The 
ihrcshuld  depends  on  PCA  rather  than 
PN,\  and  the  steaa>  increase  appears  to 
occur  equally  /;;  iiiero  or  ex  utero.  By  40 
weeks  PC.A  the  thresholds  of  preterm 
babies  were  equivalent  to  those  o\  normal 
r.ilherm  babies.  Ii  is  unlikcK  therefore 
tnai  the  low  thresholds  are  a  product  of 
preterm  birth  itself,  but  rather  are  a 
natural  feature  of  the  developing  reflex. 
This  IS  supported  by  the  fact  that  the  same 
de\elopmental  sequence  wa^  observed  in 
newborn  rat  pups.  Rats  also  have  very  low 
flexor  reflex  iheshold=;  at  birth,  which 
gradually  increase  o\er  the  postnatal 
period.  Tne  thresholds  of  75  to  lOOg 
obser\ed  in  adult  rati  (Wool!  19.^-i)  arc 
not  approached  until  the  fourth  postnatal 
week.  In  adult  man  the  threshold  for 
noxious  sensation  wu;i  the  same  \on  Fre\ 
hairs  is  50  to  75g  and  a  threshold  of  302 
has  been  found  for  tne  flexor  retTex  in  a 
paraplegic  patient  (Fitzgerald  and  Shaw, 
unpublished  results).  Ai  40  weeks  pCa  or 
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term,  the  threshold  was  still  less  than  22 
and  ue  do  not  know  whether  it  continues 
to  rise  craduali>  durinc  childhood  or 
whether  there  is  a  more  sudden  increase  to 
adult  le\e!s  in  the  postnatal  period. 

Exaggerated  reflexes  in  newborn 
iniant!^  (Issler  and  Stephens  19S3, 
Myklebusi  ei  al.  1986),  kittens  (Ekholm 
1967)  and  rat  pups  (Stelzner  1971, 
Fitzgerald  and  Gibson  1984)  have  been 
reported,  along  with  marked  synchron- 
ization of  the  EMC.  Early  studies  reported 
that  newborn  kittens  were  'far  more 
responsi\e  to  excitations  ol  the  skin  than 
adults'  (V\eed  1917)  and  "very  irritable  to 
tactile  stimuli'  (Windle  1929).  .^n 
important  distinction  is  that  in  the  present 
study  it  was  the  threshold  of  the  reflex 
rather  than  its  amplitude  that  was 
measured  and  presumably  the  low 
thresholds  and  prominent  sensitization 
observed  underlie  these  augmented 
responsei. 

There  arc  several  possible  reasons  for 
this  lou  cutaneous  threshold.  Thinner 
skin  could  mean  that  less  force  is  needed 
to  deform  the  relevant  cutaneous  nerve- 
endings  in  neonates.  \\  hiie  this  may  be  a 
factor,  i;  is  certainly  no;  a  critical  one. 
Evans  and  Rutier  (I9S6)  have  shov*n 
that  the  postnatal  influence  on  skin 
developmen;  is  strong  and  that  even  the 
most  preterm  infant  born  at  24  weeks 
PCA  has  the  mature  skin  of  a  term  infant 
after  tuo  postnatal  weeks.  Another  factor 
could  be  the  propenie;.  of  immature 
cutaneo'jN  receptors,  bu:  recordings  from 
single  cutaneous  afi'ercnts  in  newborn  and 
fetal  raij  have  shown  that  receptive  field 
size  and  thresholds  arc  the  same  a<;  in  the 
adult  (Fi-.zgerald  1978£;.  b). 

At  the  other  end  of  the  reflex  arc.  the 
lov.  thresholds  may  be  a  reflection  of 
increased  excitability  in  motor  output. 
Since  the  same  iow-ihre^nold  reflexes  are 
observed  \n  the  nev^born  rat  when 
recordir.L-  directly  from  tnc  fiexor  motor 
axons  (Fitzgerald  and  Gibson  1984).  ihe 
properties  oi  immature  muscle  and 
neuromuscular  lunction  cannot  be  major 
contributory  I'actori.  Newborn  rat  motor 
neuron^  arc  more  excitable  than  adult 
ones  (Fulton  and  Walton  1986),  yet  motor 
units  in  awake  unrestrained  newborn  rats 
are  surprisingly  inactive  (Navarrete  and 
\  rbova  1983).  Tonic  stretch  reflexes  also 


arc  absent  in  kitten  hind-limb  muscii'- 
(Skoglund  1960),  despite  the  existence  o 
a  mature  monosynaptic  reflex.  The  i"a. 
that  proprioceptive  excitation  is  so  vv^a 
at  a  time  when  cutaneous  inputs  to  il; 
same  motor  neurons  are  highly  cxcitator 
(Ekholm  1967)  argues  against  ;; 
generalized  increase  in  mcmbran-,. 
excitability  of  immature  motor  neurons  as 
a  mechanism  for  the  low  flexor  reficx 
thresholds.  It  seems  likeiv  thai  ihc 
properties  of  cutaneous  intcrneurons 
within  the  spinal  cord  underlie  ihc 
sensitivity  of  the  flexor  retlex  m  neonates. 
Like  im.mature  motor  neurons,  thcv  couiJ 
be  more  easily  excitable,  but  it  is  al-o 
possible  that  they  are  not  under  the  sam^ 
degree  of  inhibitory  control  as  in  the  adul; 
(Ekholm  1967).  There  is  now  anatomical 
and  physiological  evidence  to  support  this 
(Bicknell  and  Beal  1984.  Fitzgerald  1985. 
Fitzgerald  and  Koltzenberg  1986).  The 
slow  development  of  descending  in- 
hibitory connections  from  brain  to  spinal 
cord  may  also  account  for  the 
sensitization  of  llie  flexor  retlex  in 
immature  rats  and  humans.  Neonatal 
fiexor  motor  neurons  appear  to  receive 
both  low-  and  high-tnrcshold  afferent 
input,  and  perhaps  the  former  i- 
subsequently  inhibited  to  produce  the 
adult  pattern.  .Although  adult  flexor 
motor  neurons  are  only  excited  by 
noxious  skin  stimulation,  electrical 
stimulation  of  cutaneous  nerves  show 
them  to  have  Ab  as  well  as  Ad  and  c  fibre 
inputs  (Woolf  and  Swett  1984). 

The  flexor  reflex  certainlv  appears  lo  be 
a  useful  measure  oi  somatosensory 
function  in  neonates,  but  since  it  can  be 
activated  bv  low -threshold  inputs  and 
iack«  inhibitory  control,  it  is  not  an 
exclusive  measure  of  nociceptive 
lunction.  as  :i  is  m  the  adult.  This  mav  be 
indicative  ol  the  general  failure  to  find 
behavioural  and  physiological  responses 
tnat  specifically  correlate  vvith  noxious 
stimulation  in  neonates  (Owens  1984). 

Low  reflex  thresholds  and  sensitization 
may  have  important  impiicaIlon^  for 
the  management  of  preterm  iiiiants. 
Repeated  handling  will  result  in  excessive 
excitation  of  central  neurons,  which  could 
well  affect  their  function,  as  well  as 
contriDute  to  uncontrolled  clianges  in 
biood  pressure 
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Finali),  the  data  indicate  that  human  Accepmi  fo- pubiicanon  Sih  October  I9S'. 
reflex     development     durmg     the     fmal 

trimester  of  pregnancy  is  comparable  to  Amhcrs'  Arromimems. 

the  first  few  postnatal  weeks  in  the  rat.  Aii5on'sna"«. 

This    is    not    surprising    in    view     of    the  Depanmcr.;     of     Anatomy.     UnivcrsiiN      Coliece 

immaturity  of  the  rai  CNS  at  the  time  of  !:,°1^°''-  9'-'*"  '^""'-  '-°"'*°'"-  ^9^,'^^"'"      J 

birin.   This  gives  us  a  valuable  timetable  GeorsCs  Hospital.  Blackshaw  Road.  London  swr 

for  the  inierprctation   of  more  detailed  OCT. 

neurophysiological  and  neuroanatomical 

studies  'Correspondence  lo /irsi  auilw 

SUMM.ARV 

Cutaneous  Hcvor  reflex  threshold".  ha\e  been  used  as  3  measure  cf  somatosensory  function:  the 
authors  measured  threshold  in  preterm  intants  and  neuborn  ra:  pups.  Preterm  infants  of  less  than 
30  weeks  postconceptionai  age  (PCA)  had  ver\  low  thresholds  of  less  than  lOg,  but  by  37-5  + 
weeks  PCA  thresholds  were  equnalent  to  those  in  normal  term  babies,  although  these  arc  still  well 
below  adult  levels    Newborn  rai  pups  also  ha\e  \cr\  low  flexor  refiex  thresholds,  which  do  not 
approach  adult  levels  until  four  postnatal  weeks.  Repeated  sticiuiation  of  the  foot  in  preterm  babies 
resulted  in  sensitization  of  the  flexion  reflex  up  to  about  32  weeks  PCA,  After  that  age  repeated 
stimulation  resulted  in  habituation,  as  is  observed  ir,  the  adult.  Sensitization  also  occurred  in 
newborn  ra;  pups,  which  cnanced  at  four  postnatal  weeks  to  habrtuaiioii    The  results  demonstrate 
the  sensitiMiy  of  spinal  reflexes  to  cutaneous  inputs  in  the  neonate  and  it  is  argued  that  this  results 
from  lack  of  inhibitory  control  in  the  immature  spinal  cord. 

RESUME 

Developpcmem  posi-naial  dii  refle.\e  cuiane  en  flexion:  enide  comparatne  dii  premature  ei  dii  raton 
nouveaii-ne 

Les  seuils  de  rcflexe  cutanc  en  flexion  de  nourrissons  prematures  et  a  terme  ainsi  que  dc  ratons 
nou\cau-nes  ont  ete  enregistres  comnie  mcsure  dc  la  lonciion  scma:o-sensorielle    Les  prematures  dc 
nioins  dc  trois  scmaines  d'age  con^-eptionnel  (PC.A)  asaient  des  seuils  ires  bas  dc  ;noins  d-.-  1   Og, 
inais  a  37-5  semaines  les  seuils  ctaicni  equisalenis  oc  ceux  de  nourrissons  normaux  a  terme  quoiquc 
bicn  en  dcssous  dcs  nneaux  adultes.  LSs  ratons  nou^eau-nes  a^aient  aussi  des  seuils  trcs  pas  qui 
n'approchaicni  les  niveaux  adulies  qu'apres  quatre  semaines  pcst-naialcs    La  stimulation  repctee  du 
pieJ  des  prematures  prosoquaieni  unc  sensibilisation  du  reflexe  de  llcxion  jusqu'aux  ens  irons  dc  .-- 
semaines  PCA  apres  quoi  il  y  asau  habituation.  l>a  scnsibilisaticn  survcnait  cgaiement  Chez  les 
ratons  nouseau-nes  mais  rhabituaiion  survenai;  a  quatre  scmaines  post-naiales.  Ces  resultats 
demontren;  la  scnsibilite  des  reflexes  spinaux  a  la  stimulation  cutanee  chez  les  nouveau-ncs.  resuliat 
ue  manque  de  conirolc  inhiPiteur  d'une  moelle  epinierc  immature. 

ZLSA.MMEVFASSUNG 

Posinawie  Entwicklurt^  des  kuiaiien  Seugerefle.xes:  \  eryieickssiudie  zmschen  fruhgeborenen  kindern 
una  neuzeborenen  Kaiien 

Be:  Fruhgeborenen  und  rc;f  gcborenen  Kindern  und  bei  neugcborenen  Ratten  wurde  die  Reizschwelle 
des  kutanen  Beucereflexes  als  Maf)  somatosensonscner  Funktion  cetesie:.  Fruhgeborene  mit  eincm 
konzeptionsaltcr  son  weniecr  als  30  Wochen  natten  schr  niedrige  Rcizschwellen  von  weniger  als 
I   Og.  abler  mit  37.5  Wochen  waren  die  Reizscnssclleii  wic  bci  normaicn  rcifen  Neugcborenen.  auch 
wenn  diese  noch  weit  unter  den  Erwacn-encnwertcn  liegen.  Die  neugeborencii  Ratten  haiten  ebcnialU 
sent  niednge  Rcizschwellen.  die  die  Erwa..hsencnwerie  erst  sicr  Vsocnen  nach  der  Gcburi  crreichten 
'k'l  lederhohe  Fu.lstimulation  Frungeoorencr  resultierte  in  eine.-  Se.i^ibiiisicrung  des  Bcugercllexes  etwa 
PIS  zum  Konzcpiionsalter  son  32  Wochen.  danach  kam  es  zur  uewohrung    Einc  Sensibilisicrung  trat 
auch  bei  neugcoorencn  Kattcn  au!.  aoer  bei  ihnen  kam  es  mc:  \X  ocneii  nach  dcr  Gebur:  zur 
Gcwohnunr.  Die  Ergepnissc  zeiccn  die  Empfindlichkeii  spinaler  Reflexe  auf  kuiane  Stimulation  bci 
Neucchorere."..  d:c  dur:h  das  Fchicn  eincr  inhibitonscheii  Kon'.rolic  im  unrcifen  Ruckenmark  bcdingt 
,si 

RESUMEN 

Desarrollo  pusinjtui  del  re/lejo  cutanea  flexor-  esiur.iti  coinpuratr.o  en  lactanics  pretermmo  v  en 

ruias  recien  naciaas 

^e  examinaron  los  dinteles  del  rcflcio  cutaneo  flexor  en  laciantcs  prctcrmino  >  a  termino  \  en  ratas 

-e^ien  nacida*.  como  med;cHin  dc  la  luncion  somatosen'onal    Lo^  iactantes  pretermmo  dc  menos  dc 

30  semanas  postconcepcion  (edad  posconccpcion  =  EPC)  tenian  unos  dinteles  mu\  baio?.  de  menos 

de  Idg.  pero  a  las  3"-?  semanas  los  dinte:es  eran  eqisalenies  a  los  Iactantes  a  termino  normales. 

aun  que  estos  aun  estan  muy  por  debaio  dc  los  niseies  del  aduitc    Las  ratas  recicn  nacidas  lambien 

lenian  unos  niseles  mus  baios  que  no  se  acercaban  a  ios  de  los  acultos  hasta  la  cuarta  semanj 

postnatal    La  estimuiacion  rcpeiida  del  pie  en  nirtos  pretermmo  dio  lugar  a  una  sensibilizacion  dci 

refleio  cutaneo  flexor  hacia  las  32  semanas  de  EPC.  despues  de  lo  cual  hubo  habituacion    La 
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scnsibiiizacion  tambien  se  daba  en  las  ratas  recien  nacidas.  perp  sc  habituaron  a  la  cuarta  semana 
postnatal    Estos  resultados  demuesiran  la  sensibilidaJ  de  los  rcHc.ios  espinales  por  esiimiilacior. 
cutanea  en  recien  nacidos.  lo  que  es  debido  a  una  falia  del  control  mhibuorio  de  la  niedula 
inmadura. 
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MATURATION  OF  THE  NEONATAL 
SOMATOSENSORY  EVOKED  RESPONSE  IK 
PRETERM  INFANTS 
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While  considerable  interest  has  been 
shown  in  the  neonatal  visual  evoked 
responses  (e.g.  Gambler  a/.  1980,  Mushin 
et  al.  1984,  Chin  et  al.  1985,  Ellingson 
1986)  and  auditory  brainstem  evoked 
responses  (e.g.  Despland  and  Galambos 
1980,  Cox  et  al.  1981,  Fawer  and 
Dubowitz  1982)  of  preterm  infants,  there 
are  no  recent  reports  concerning  the 
maturation  of  the  somatosensory  evoked 
response  (ser). 

The  somatosensory  pathway  is 
relatively  long  compared  to  the  visual  and 
auditory  pathways  and  traverses  areas 
commonly  affected  By  haemorrhagic 
and/or  ischaemic  lesions  in  the  neonatal 
brain.  In  addition,  the  pre-  and  post- 
central cortical  gyrl  are  intimately 
connected  functionally  (Penfield  and 
Jasper  1954).  The  SER  may  prove  of  value 
in  the  neurological  assessment  of  preterm 
infants  at  high  risk  for  later  neurological 
handicaps,  but  in  order  to  explore  this, 
normal  maturational  data  must  be 
collected. 

The  purpose  of  this  study,  therefore, 
was  to  eistablish  normal  ranges  for  the 
short  latency  'nT  component  of  the  SER 
m  a  group  of  preterm  infants  during  the 
neonatal  period.  This  component  was 
chosen  because  of  its  reproducibility  and 
because  it  signals  the  arrival  of  the 
afferent  impulse  at  the  cerebral  cortex 
(Desmedi  et  al.  1976). 


Material  and  method 

The  study  group  consisted  of  102  infants 
born  between  November  1984  and 
October  1985  who  underwent  evoked 
response  testing  after  informed  parental 
consent  had  been  obtained.  94  of  the 
infants  were  admitted  to  the  Regional 
Neonatal  Intensive  Care  Unit  at  the 
Liverpool  Maternity  Hospital,  the  most 
common  indications  for  admission  being 
very-low  birthweight  (vlbw)  and  problems 
associated  with  preterm  birth.  The 
remaining  eight  fullterm  infants  had  a 
normal  delivery  and  were  admitted  to 
postnatal  wards. 

The  median  gestational  age  at  birth  of 
the  group  was  32-0  weeks  (range  26-7  to 
40-4  weeks)  and  the  median  posi- 
menstural  age  at  first  test  was  33-9  weeks 
(range  27-7  to  41-4  weeks).  The  median 
Apgar  score  at  one  minute  was  7  (range  2 
to  10)  and  at  five  minutes  was  9  (range  6 
to  10).  37  per  cent  of  the  infants  required 
intubation  for  resuscitation  at  birth  and 
45  per  cent  required  mechanical  ventilatory 
support  for  a  median  of  three  days  (range 
one  to  16  days).  Headbox  oxygen  was 
used  subsequently  for  a  median  of  two 
days  (range  one  to  9  days).  The  maximum 
inspired  oxygen  concentration  needed 
during  ventilation  (or  in  a  headbox) 
ranged  from  25  to  l(X)  per  cent,  with  a 
median  of  50  per  cent.  All  babies  were 
tested  when  in  a  stable  clinical  condition. 
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ivithout  ventilator  or  oxygen  requirement. 
Criteria  for  inclusion  in  the  study  were: 

(1)  no  major  congenital  malformations; 

(2)  no  neurological  abnormalities  or 
neonatal  convulsions;  and  (3)  cranial 
ultrasound  appearances  normal  through- 
out admission.  According  to  the  neuro- 
logical follow-up  study  of  all  vlbw  infant 
admissions  to  the  Liverpool  Maternity 
Hospital  (Cooke  1985),  more  than  95  per 
cent  of  this  group  would  be  expected  to 
have  a  normal  outcome. 

Infants  were  tested  during  natural  sleep 
in  their  incubators  or  cots.  Sleep  stage  was 
not  monitored,  since  the  peak  latency  of 
the  early  Ni  component  of  the  SER  varies 
little  between  active  and  quiet  sleep 
(Desmedt  and  Manil  1970).  Environ- 
mental temperature  was  kept  at  a  constant 
level  and  body  temperature  was  normal 
before  and  after  testing. 

A  Medelec  MS91a  one-channel  evoked 
potential  system  was  used.  0-9cm 
diameter  silver/silver  chloride  surface 
EEG  electrodes  were  used  for  stimulation 
and  recording  and  interelectrode  resistances 
were  measured  using  an  impedance  meter 
(Specialised  Laboratory  Equipment 
Model  EIT). 

Method 

The  skin  was  cleaned  with  methylated 
spirit  and  the  surface  electrodes  were 
attached  using  double-sided  adhesive 
discs,  an  additional  piece  of  Blenderm 
surgical  tape  being  used  to  prevent 
electrode  displacement.  Camjel  con- 
ductive jelly  was  injected  into  the 
electrodes  and  the  skin  was  gently 
scarified  with  a  blunted  needle.  In  this 
way  electrode  impedances  were  kept 
below  3k/0hm  and  this  was  checked 
regularly  throughout  the  recording 
session. 

The  stimulating  electrodes  were  placed 
longitudinally  along  the  median  nerve  at 
the  wrist,  at  distances  of  approximately 
1cm.  The  cathode  was  placed  proximally. 
Square- wave  electrical  pulses  of  01 
milliseconds  (ms)  duration  were  applied  at 
a  frequency  of  one  stimulus  every  two 
seconds.  Intensity  of  the  stimulus  was 
gradually  increased  until  motor  threshold 
was  just  exceeded  (usually  between  30  and 
90  volts).  This  intensity  was  found  to  be 
most  suitable  for  optimal  SER  recording 


by  Ellingson  and  Ellis  (1970).  Either 
median  nerve  was  stimulated,  since  in 
setting  up  the  present  study  to  determine 
optima!  stimulating  and  recording 
conditions,  no  asymmetry  had  been  found 
in  the  10  infants  studied  for  this  purpose. 
This  is  in  agreement  with  the  findings  of 
Laget  and  colleagues  (1976),  who 
comment  that  under  standard  stimulating 
and  recording  conditions  the  SER  is 
symmetrical  from  birth. 

The  peripheral  nerve  conduction 
velocity  (PNCV)  was  calculated,  using  the 
recording  from  an  electrode  placed  at 
Erb's  point  in  the  mid-clavicular  line, 
referenced  to  a  mid-frontal  electrode,  and 
using  an  electrode  on  the  upper  arm  as 
ground.  A  sharp  negative  deflection  on 
the  trace  signalled  the  arrival  of  the 
afferent  volley  at  the  brachial  plexus.  The 
amplifier  sensitivity  was  set  at  20 
microvolts  per  division  O'V/div),  the 
preset  filter  on  the  MS91a  at  'scV  (20hz 
to  2k/Hz)  and  the  screen  width  20ms. 
Measuring  the  length  of  the  arm  between 
the  stimulating  and  recording  electrodes 
then  allowed  the  pncv  to  be  calculated. 
50  responses  were  averaged  twice  for  each 
PNCV  recording  and  repeated  if 
necessary. 

For  the  cortical  SER  the  electrodes  were 
positiohed  according  to  the  Picton  (1978) 
modification  of  the  10-20  electrode 
system,  based  on  percentage  distances 
from  four  standard  points  on  the  head; 
the  nasion,  inion,  left  and  right 
preauricular  points.  The  active  electrodes 
were  positioned  at  PC3  and  PC4  and 
referenced  to  the  mid-frontal  position. 
The  site  of  maximal  response  (i.e.  the 
contralateral  parietal  hand  focus)  has 
been  determined  by  Manil  et  al.  (1967) 
and  in  the  fullterm  infant  is  50  to  75mm 
from  the  midline  and  20mm  behind  the 
biauricular  frontal  plane,  the  measure- 
ments in  the  preterm  infant  being 
correspondingly  smaller.  Sensitivity  was 
set  at  20fiV/div  (or  lOjiV/div  if  necessary), 
the  preset  filter  on  the  MS91a  at  'CER' 
(2H2  to  IOOhz)  and  the  screen  width 
initially  at  lOOms.  Although  Desmedt  and 
colleagues  (1974)  suggested  a  considerably 
higher  upper  limit  for  the  filter  in  their 
study  of  eight  normal  males,  the  upper 
limit  of  IOOhz  was  calculated  to  be 
satisfactory    in    this    study    since    the 
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Fig.  I.  Graph  of  N,  peak  latency  of  SER  against 
poslmensinial  age. 


Fig.  2.  Graph  of  peripheral  nemv  conduction 
velocity  against  postmenstnial  age. 
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Fig.  3.  Graph  of  central  conduction  time  fCCTj 
against  postmenstrual  age. 


duration  of  the  N,  component  of  the 
preterm  response  is  very  much  longer  thar 
that  of  the  adult  response.  In  addition 
there  is  no  evidence  of  any  systematic 
distonion  of  the  latency  occurring  wuh 
development  within  the  gestational  age- 
group  used  in  this  study,  as  can  be  seen 
from  Figure  1.  100  responses  were 
averaged  twice  and  the  peak  latency  of  the 
first  prominent  negative  wave.  Ni,  was 
measured  usmg  the  electronic  cursors  on 
the  MS91a.  If  necessary  the  procedure 
was  repeated. 

In  order  to  assess  the  reliability  of  the 
evoked  response  in  relation  to  the  sensory 
stimulus,  the  following  steps  were  taken: 
(1)  for  each  test  the  two  sets  of  averages 
were  added  and  subtracted,  the  response 
being  absent  on  the  subtraction;  and  (2)  a 
series  of  responses  was  recorded  in  the 
absence  of  stimulus  presentation,  in 
which  case  the  response  was  also  found  to 
be  absent. 

The  response  was  easily  reproducible  if 
the  recording  session  had  to  be 
interrupted  for  any  reason,  most 
commonly  to  feed  and  change  the  baby. 
During  this  period,  which  could  last  for 
an  hour  or  two,  it  was  not  uncommon  for 
electrodes  to  become  dislodged.  Re- 
application  of  the  electrodes  before 
continuing  the  recording  session  did  not 
adversely  affect  the  reproducibility  of  the 
response,  provided  the  electrode 
impedances  were  below  3k/ohm. 

Each  recording  took  about  two  hours 
to  complete,  the  clinical  status  of  the 
infant  being  monitored  throughout. 

The  statistical  package  for  the  Social 
Sciences— Extended  (SPSS-X)  was  used 
and  regression  statistics  were  calculated 
using  the  REGRESSION  procedure  and 
multivariate  analysis  of  variance 
(MANOVA).  95  per  cent  tolerance  limits 
were  estimated  from  the  residual  variance 
values  obtained  using  manova. 

Results 

Successful  recordings,  in  which  clearly 
identifiable  peaks  were  seen,  were  ob- 
tained in  89-2  per  cent  of  pnvc  record- 
ings and  90-2  per  cent  of  SER  recordings. 
Only  the  results  of  the  first  test  responses 
{i.e.  those  tests  carried  out  as  soon  as 
possible  after  birth)  were  included  in  the 
statistical  analysis. 


204 


pigure  2  shows  the  relationsnip  louna 
between  the  pncv  and  postmensirual  age 
(PMa)-  pma  is  the  gestational  age  at  binh 
plus  the  chronlogical  age  at  first  test.  It 
can  be  seen  that  the  relationship  is  linear, 
with  a  regression  correlation  coefficient 
of  +0-90  and  a  two-tailed  significance 
value  of  p<0-00001.  The  regression 
equation  describing  the  relationship  is: 

PNVC=l-28  PMA  -261 

Plotting  PMA  on  the  vertical  axis  and 
PNCV  on  the  horizontal  allows  pma  to  be 
calculated  from  the  pncv,  as  described 
by  Moosa  and  Dubowitz  (1972),  with  a  95 
per  cent  tolerance  limit  of  2- 19  weeks. 

For  the  two  infants  tested  at  less  than 
29  weeks,  the  cortical  SER  consisted  of  a 
slow  negative  wave  of  long  latency,  as 
described  by  Hrbek  et  al.  (1973).  After 
29  weeks  the  distinct  negative  wave,  Ni, 
could  be  identified  within  the  first  100ms 
following  stimulus  presentation.  The 
latency  of  the  Ni  peak  was  found  to 
decrease  linearly  with  pma,  the  regression 
correlation  coefficient  being  -0-77,  with 
a  two-tailed  significance  value  of 
p<0-00001  (see  Fig.  1).  The  regression 
equation  is: 

SER  {N,)=162  -305  PMA 

The  estimated  95  per  cent  tolerance  limits 
are  shown  in  the  Figure. 

Nineteen  infants  underwent  repeat  SER 
testing  a  week  or  more  after  the  first 
recording,  and  two  infants  were  tested  on 
three  occasions.  The  maturation'' of 
response  for  these  infants  followed  the 
same  course  as  that  for  infants  tested  for 
the  first  time  at  a  corresponding  pma. 
This  pattern  was  seen  both  in  infants  who 
had  required  mechanical  ventilatory 
support  for  hyaline  membrane  disease 
and  in  those  who  had  not.  Although 
longitudinal  data  in  this  study  are 
available  for  only  a  small  proportion  of 
the  infants  tested,  it  appears  that 
maturation  of  the  SER  occurs  at  the  same 
rate  both  in-  and  ex-utero  in  infants  who 
have  no  evidence  of  neurological  damage. 

By  plotting  pma  on  the  venical  axis 
and  Ni  peak  latency  on  the  horizontal, 
PMA  can  be  predicted  from  SER,  the  95 
per  cent  tolerance  limit  in  this  case  being 
3-34  weeks. 

The  decrease  in  Ni  peak  latency  with 


PM.-\  IS  not  simpiv  aue  to  mcreaiint  t  n^.  ^ 
with  PMA.  The  difference  in  latency 
between  that  of  the  Ni  peak  and  the  Erb's 
point  potential  gives  an  indication  of  the 
central  conduction  time  (although  a  small 
part  of  the  peripheral  pathway  between 
Erb's  point  and  the  spinal  cord  is  also 
included).  The  calculated  regression 
equation  for  this  central  conduction  lime 
(CCT)  is: 

CCT=  144-76   -2-76  PMA 

The  regression  correlation  coefficient  is 
-0-76,  with  a  two-tailed  significance 
value  of  p<0-00001. 

Figure  3  shows  the  relationship  between 
CCT  and  PMA  and  the  estimated  95  per 
cent  tolerance  limits. 

Figure  4  shows  two  typical  responses 
obtained  from  preterm  infants  at  31  and 
37  weeks  pma. 

Follow-up  information  has  been 
collected  for  95  of  the  infants  in  the  study. 
For  the  other  seven,  no  replies  were 
received  from  the  health  professionals 
contacted  by  letter  about  the  follow-up  of 
the  infants  under  their  care.  In  61  cases 
information  was  obtained  from  the 
regional  centre,  where  the  Denver 
Developmental  Screening  Test  and  neuro- 
logical, hearing  and  vision  testing  was 
carried  out.  For  another  21  infants,  who 
lived  further  from  the  regional  centre, 
neurodevelopmental  information  was 
obtained  from  the  paediatric  consultant  at 
the  district  general  hospital  from  which 
the  infants  had  been  referred.  Four 
infants  did  not  attend  hospital  for  testing 
and  information  was  obtained  from  their 
general  practitioners.  The  remaining  nine 
were  fullterm  infants  who  did  not  require 
admission  to  the  neonatal  intensive  care 
unit:  they  underwent  routine  develop- 
mental assessments  by  clinical  medical 
officers  and  health  visitors,  from  whom 
information  was  obtained. 

Since  follow-up  information  was  to  be 
obtained  from  a  variety  of  sources,  a 
simply  and  clearly  structured  question- 
naire was  used  to  collect  the  data.  The 
median  age  at  follow  up  was  12  months 
(range  sLx  to  18  months). 

No  infant  at  the  time  of  testing  was 
found  to  have  delayed  development  or 
neurological  abnormality,  apart  from  one 
baby   with   sensorineural   deafness.   The 
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Fig.  4a.  SER  response  from  infant  of  il  weeks 
postmensirual  age.  S,  is  arrowed  (70ms).  Top 
trace:  average  A:  second  trace:  average  B:  third 
trace:  sum  -  ^if^;  bottom  trace:  difference  =  ^-^ . 


Fig.  4b.  SER  response  from  mfanl  of  37  weeks 
poslmenstrual  age  N,  peak  is  arrowed  (i9msj. 
Trace  details  as  in  Fig   4a. 
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period  of  follow-up  is  not  long  enough  for 
definite  conclusions  to  be  made  about 
outcome,  but  as  yet  there  is  no  evidence  to 
suggest  that  infants  with  neurological 
abnormalities  were  included  in  the 
collection  of  this  normative  data. 

Discussion 

The  SER  is  mediated  largely  by  the  dorsal- 
column  medial  leminiscal  thalamocortical 
system.  The  Erb's  point  potential  reflects 
the  mixed  ner\e  action  potential  as  it 
passes  beneath  the  electrode  placed  in  this 
position,  close  to  the  brachial  plexus.  This 


potential  is  abolished  by  peripheral-nerve 
damage  distal  to  the  dorsal-root  ganglia. 
The  presence  of  the  potential  ensures  that 
adequate  somatosensory  stimulation  has 
been  applied  to  the  peripheral  nerve.  This 
study  demonstrates,  as  have  previous 
studies  on  smaller  groups  of  infants,  that 
PNCV  increases  in  a  linear  manner  with 
increasing  PMA  (e.g.  Dubowitz  et  al. 
1968). 

The  Ni  peak  latency  of  the  cortical 
response  was  found  to  decrease  linearly 
with  PMA.  This  change  reflects 
maturation  of  the  central  pathway  and 
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nerves.  Normal  ranges  with  95  per  cent 
lolerance  limits  have  been  estimated. 

The  precise  locations  of  the  neural 
eenerators  of  the  central  ser  have  not 
been  conclusively  pin-pointed,  but  it  has 
been  suggested  that  the  distribution  of  the 
early  ser  components  can  be  explained 
by  the  existence  of  two  separate  generators 
in  the  post-central  gyrus,  one  situated  in 
the  posterior  wall  of  the  central  sulcus  and 
the  other  in  the  anterior  portion  of  the 
crown  of  the  post-central  gyrus,  near  the 
central  sulcus.  This  agrees  with  the 
observed  distribution  of  Nj  and  a  frontal 
positivity  of  similar  latency  (Allison  et  al. 
1980). 

From  a  practical  clinical  viewpoint,  the 
early  Ni  component  signals  the  arrival  of 
the  neural  impulse  at  a  corticjil  level,  and 
normal  peak  latency  implies  that  the 
somatosensory  pathway  is  intact  to  this 
level.  The  response  is  reproducible,  less 
variable  than  the  longer  latency 
components  and  relatively  unaffected  by 
sleep  state.  Using  an  electrical  stimulus  at 
a  suitably  slow  rate  allows  90  per  cent 
successful  recording.  Other  authors  have 
used  alternative  stimuli  (Pratt  et  al.  1981) 
and  faster  rates  of  stimulus  presentation 
(Willis  et  a!.  1984),  but  with  lower  success 
rates  in  newborn  infants.  Thus  several 
factors  make  the  Ni  component  of  the 
SER  simple  to  evaluate  quantitatively.  The 
complete  procedure  requires  only  four 
appropriately  sited  recording  electrodes 
and  two  stimulating  electrodes  for^nini- 
lateral  recording. 

Recordings  from  lower-limb  nerves 
could  not  be  undertaken  in  this  study  in 
addition  to  the  measurement  of  median- 
nerve  responses,  since  recording  sessions 
would  have  become  unacceptably  long 
using  a  single-channel  recorder,  although 
such  recordings  would  be  of  interest  in 


diplegia  artiong  very  low-birthweight 
infants.  However,  in  the  study  by  Laget 
and  colleagues  (1976),  a  child  with  lower- 
limb  monoplegia  was  found  to  have 
abnormal  ser  to  median-nerve  stimu- 
lation on  the  corresponding  side.  Also,  an 
infant  we  have  studied  who  had  bilaterally 
abnormal  sers  in  the  neonatal  period  has 
lower-limb  dystonia  at  the  age  of  one 
year. 

The  central  component  of  the  SER  is  of 
considerable  interest  in  the  preterm  infant 
who  is  susceptible  to  neonatal  cerebral 
haemorrhage  and  ischaemia,  and  sub- 
sequently is  at  risk  for  developing 
neurological  handicap.  The  sensory  and 
motor  pathways  lie  in  close  proximity  in 
regions  of  the  brain  likely  to  be  affected 
by  haemorrhagic  and  ischaemic  lesions;  in 
addition,  the  sensory  and  motor  cortices 
are  intimately  connected,  as  previously 
mentioned.  Thus  lesions  affecting  motor 
pathways  are  Jikely  also  to  affect  the 
sensory  pathways  and  the  ser. 

Preliminary  results  of  an  investigation 
of  a  small  group  of  infants  with  cranial- 
ultrasound  or  neurological  abnormalities 
in  the  neonatal  period  has  shown  normal 
PNCV  values  in  each  case,  but  abnormal 
cortical  SER  recordings  (see  pp.  215-221). 
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SUMMARY 

A  group  of  102  neurologjcally  normal  neonates  with  gestations  between  26  and  40  weeks,  without 
abnormality  on  cranial  ultrasound,  underwent  evoked  response  testing.  Satisfactory  results  were 
obtained  for  90  per  cent  of  the  infants    Normal  ranges  with  95  per  cent  tolerance  limits  for  the 
short-latency  N,  component  of  the  response  were  obtained  at  postmensirual  ages  between  29  weeks 
and  term.  Somatosensory  evoked  responses  are  a  practical  tool  for  evaluating  sensorimotor  pathways 
in  the  newborn  infant's  brain. 


RESUME 

Maturation  des  polentiels  evoques  somaio-sensoriels  neo-nataux  chez  les  prematures 

Une  recherche  de  potentiels  evoques  a  ete  effectuee  sur  un  groupe  de  102  nouveau.x-nes  sans 
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anomalie  a  I'echograpnie  cranienne.  apre^  une  grobbesse  cc  2tj  a  4u  semaiiicb    Uc:  reja.'.ai? 
satisfaisants  oni  etc  obienus  pour  90  pour  cent  des  nourrissons.  Des  resultais  contenus  dans  !e> 
limites  de  tolerance  a  95  pour  ceni  oni  eie  obtenus  pour  la  composame  N|  a  bre^e  latence  c;  U 
reponse,  aux  ages  poslmenstruels  compris  entre  29  semaines  el  le  lerme.  Les  potentiels  evoques 
somato-sensoriels  constituent  un  outil  pratique  d'evaluaiion  des  voles  sensorimotnces  du  cervcaj  c 
nouveau-ne. 

ZUSAMMENFASSUNG 

Reifung  neonalaler  somatosensonsch  evozierter  Potenliale  bet  Fruhgeborenen 

Bei  einer  Gruppe  von  102  neurologisch  unauffalligen  Neugeborenen  mit  einem  Gestationsalter 

zwischen  26  und  40  Wochen,  bei  denen  im  Ultraschallbild  des  Schadels  keine  abnormen  Befunde 

nachweisbar  waren.  wurden  die  evozienen  Potentiaie  untersuchi.  90  Prozeni  de:  Kinder  haiien 

zufnedenstellende  Ergebnisse.  Normalwerte  mit  95  Prozent  Toleranzgrenze  fur  N.  wurden  zwiscner 

29  und  40  Wochen  (postmenstruelles  Alter)  gefunden.  Somatosensonsch  evoziene  Potenliale  eientr. 

sich  gul  zur  Beurteilung  sensomoiorischer  Bahnen  im  Gehirn  neugeborener  Kinder. 
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SHORT-LATENCY  CORTIC/^L 
SOMATOSENSORY  EVOKED  RESPONSES 
OF  PRETERM  INFANTS  WITH  ULTRASOUND 
ABNORMALITY  OF  THE  BRAIN 


Valerie  J.  Klimach 
Richard  W.  I.  Cooke 


Cranial  ultrasound  scanning  through  the 
anterior  fontanelle  has  provided  a  major 
advance  in  the  detection  of  neonatal 
haemorrhagic  and  ischaemic  brain-injury 
and  post-haemorrhagic  hydrocephalus 
(Levene  1981,  Levene  et  al.  1981, 
Lipscomb  et  al.  1983).  An  anatomical 
diagnosis  is  made  in  this  way,  but  evoked 
responses  can  give  insight  into  the 
functional  integrity  of  neural  pathways 
following  cerebral  injury  in  the  newborn 
and  may  prove  useful  in  their  assessment. 
This  study  was  designed  to  determine, 
first,  whether  infants  with  ultrasound 
diagnoses  of  abnormality  of  the  brain 
during  the  neonatal  period  have  cortical 
somatosensory  evoked  responses  (SERs) 
which  differ  from  age-matched  controls; 
and  second;  by  follow-up,  to  determine 
whether  SER  abnormalities  in  the 
neonatal  period  have  predictive  value  for 
later  neurological  handicap. 

Material  and  method 

Normal  ranges  for  the  Ni  peak  latency 
were  obtained  using  the  SER  recordings 
from  102  neurologically  normal  neonates 
between  27-7  and  41-4  weeks  post- 
menstrual  age  (pma)  (see  pp.  208-214). 
PM.'^  is  the  gestational  age  at  binh  plus 
chronological  age  at  time  of  first  SER 
recording. 
SERs    were    then    recorded    from    30 


infants  with  abnormalities  on  cranial 
ultrasound  examination,  eight  of  whom 
had  also  suffered  convulsions  during  the 
neonatal  period.  Their  mean  gestational 
age  at  birth  was  30-5  weeks  (range  24  ■  7  to 
40-0  weeks)  and  their  mean  pma  at  first 
test  was  35-3  weeks  (range  29-6  to  44 
weeks).  All  the  infants  were  in  a  stable 
clinical  condition,  without  ventilator 
support  or  oxygen  requirement,  when 
first  tested. 

The  babies  could  be  broadly  divided 
into  five  groups  accordmg  to  their 
ultrasound  findings  (Table  1). 

The  equipment  used  and  procedure 
followed  have  been  described  in  our 
previous  paper. 

Since  lesions  were  frequently  asym- 
metrical on  ultrasound  scanning,  bilateral 
conical  sers  were  recorded,  both  median 
nerves  being  stimulated  sequentially. 
Peripheral  nerve  conduction  velocity 
(PNCV)  was  measured  bilaterally  before 
recording  from  the  scalp  overlying  the 
corresponding  parietal  projection  area. 

The  latency  of  the  first  negative  peak  of 
the  conical  response  was  measured  and 
designated  Ni,  although  in  a  grossly 
abnormal  response  the  first  negative  peak 
may  not  correspond  to  the  Ni  component 
seen  in  the  normal  SER.  If  no  distinct  and 
reproducible  negative  peak  was  seen 
within    the    first     100ms    of    stimulus 
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adipoo-tcs  "  The  ocher  results  establish  that  the  serum  of 
the  patient  contained  antibodies  to  the  insulin  receptor.  It 
seems  reasonable  to  conclude  that  the  patient's 
h>poglycacmia  was  due  to  the  presence  of  these  antibodies 
Most  previous  cases  of  insulin-receptor  antibodies, 
although  the  antibodies  had  insulin-like  effects  in  vitro,  have 
been  charaacnsed  by  hypcrglyraemia  and  severe  insulin 
resistance  in  vivo.  The  reason  for  the  difference  between 
previous  cases  and  our  patient  remains  to  be  established.  In 
vitro,  autoantibodies  to  the  insulin  receptor  may  reduce  the 
number  of  insulin  receptors  on  cultured  cells,'  so  thai 
insulin  resistance  might  be  expected  to  develop  as  the  dtxe  of 
antibodies  rises.  However,  there  is  no  evidence  that  the 
reponed  patients  with  insulin  resistance  had  passed  through 
a  phase  of  fasting  hypoglycacmia. 

We  have  been  unable  to  prove  conclusively  that  there  is  a 
direct  link  between  Hodgkin's  disease  and  the  appearance  of 
the  ann-receptor  antibodies  in  this  patient.  However,  such  a 
link  is  suggested  by  the  previous  development  of  an 
autoimmune  haemolytic  anaemia,  which  was  overcome  by 
treatment  of  the  Hodgkin's  disease,  and  by  the  lymphocyte- 
predominant  nature  of  the  tumour.  It  has  been  suggested 
that  the  laner  variety  of  Hodgkin's  disease  is  a  tumour  of  B 
K'mphoc^'tes,  with  the  implication  thiat  autoantibodies  could 
be  produced  by  a  single  clone  of  cells.  Exploration  of  this 
possibility  by  means  of  gene  probes  did  not  reveal  evidence 
of  a  monoclonal  rearrangement  of  DNA. 

We  can  only  speculate  on  the  stimulus  giving  rise  to  the 
formation  of  the  receptor  antibody.  Since  insulin  receptors 
are  very  widely  distributed,  the  expression  of  an  abnormal 
receptor  by  the  tumour  cells  is  one  possibility;  another  is  the 
expression  of  insulin-receptor  antibodies  as  an  anti-idiotype 
response  to  insulin-antibody  complexes."  The  lack  of 
evidence  for  insulin  antibodies  and  the  nom^al  plasma 
insulin  levels  appear  to  exclude  this  possibility. . 

Hypoglycaemia  appears  rare  in  Hodgkin's  lymphoma" 
but  our  patient  is  not  unique  (see  Braund  and  colleagues' 
paper,  p  237  of  this  issue).  Certainly,  the  possibility  that 
hypoglycaemia  may  be  due  to  insulin-receptor  autoanti- 
bodies should  be  considered  in  all  cases  of  fasting 
hypoglycaemia  for  which  a  cause  cannot  readily  be  found. 
When  the  underl>Tng  cause  cannot  be  treated  steroids  may 
alleviate  the  symptoms  through  their  effect  on  antibody 
formation.' 

^X'*e  thanjc  Dr  B.  T.  Hale  for  pcrmisston  lo  include  dcuils  of  his  patient, 
Dr  N.  Roone>  for  the  DN.'K  smdics,  and  Dr  G.  S  G  Spcnccrof  the  AFRC 
Institute  of  Food  Research,  Langford.  for  the  somaiomedin  assay  The 
studies  were  supponed  by  grants  from  the  Bnslol  and  Weston  Health 
Auihonty  and  the  Bntish  Diabetic  Association. 

CoiTcspondence  should  be  addressed  to  G  W  ,  Depanmeni  of  Chemical 
Pathology,  Bnstol  Royal  Infirmary-,  Bruiol  BS2  8H\V 
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authors,  Kf  riix;-  reproduce  the  complete  paper. 
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ANAESTHESLA  IN  PRETER.M  BABIES 

~  UNDERGOING  SURGERV:  EFFECTS  ON  THE 

STRESS  RESPONSE 

K.  J.  S.  Anasd* 

Deparlinem  of  Paediatrics,  John  RaJeliffe  Ho<p:ijl,  O.u'orJ 

W.  G.  SiPI'ULL 

Ablahnigfur  Allgeniciiie  PaJiame,  Umvcraiats-Kinderkiimk. 

Kiel.  FRG 

A.  A\'nsley-Grees- 

Department  of  Child  Health,  Royal  Victonj  Iiifiniiary, 
Nc:::eastle  upon  Tyne 

Summary  In  a  randomised  controlled  trial,  preterm 
babies  undergoing  ligation  of  a  patent 
ductus  artenosus  were  given  nitrous  oxide  and  d- 
tubocurarine,  with  (n  =  8)  or  without  (n  =  8)  the  addition  of 
fentanyl  (10  |ig/kg  intravenously)  to  the  anaesthetic 
regimen.  Major  hormonal  responses  to  surgery,  as  indicated 
by  changes  in  plasma  adrenaline,  noradrenaline,  glucagon, 
aldosterone,  corticosteronc,  1 1 -deoxycorticosterone,  and 
1 1  -deox-ycprtisol  levels,  in  the  msulin/glucagon  molar  ratio, 
and  in  blood  glucose,  lactate,  and  pyruvate  concentrations 
were  significantly  greater  in  the  non-fentanyl  than  in  the 
fentanyl  group.  The  ;urinary  3-methylhistidine/creatinine 
ratios  were  significantly  greater  in  the  non-fentanyl  group 
on  the  second  and  third  postoperanve  days.  Compared  with 
the  fentanyl  group,  the  non-fentanyl  group  had  circulatory 
and  metabolic  complications  postoperatively.  The  findings 
indicate  that  preterm  babies  mount  a  substantial  stress 
response  to  surger>'  under  anaesthesia  with  nitrous  oxide 


•Present  adtlressi  Department  of  Anesthesia,  Har\-ard  Medical  School, 
Children's  Hospital,  300  Longv^ood  Avenue,  Boston  M.\  021 15,  USA. 
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and  curare  and  that  prevention  of  this  response  by  fentanyl 
anaesthesia  may  be  assoaatcd  with  an  improved  post- 
operative outcome. 

Introduction 

The  marked  changes  in  circulating  concentraDons  of 
hormonal  and  metabolic  variables  found  in  preterm  babies 
diiring  and  after  surgery  indicate  that  catabolism  and 
substrate  mobilisation  occur  during  the  penoperaove 
period.  Also,  surgical  stress  responses  last  longer  in  preterm 
than  in  full-term  babies'-  and  are  greater  in  magnitude  than 
those  of  adult  patients.'  Preterm  neonates  may  be  ill- 
equipped  to  meet  the  metabolic  demands  of  a  severe  and 
prolonged  catabolic  reaction  to  surgery  because  of  their 
precarious  metabolic  balance  during  adaptation  to  the 
post-natal  environment  and  nutrition.'  They  have  limited 
body  reserves  of  fat,  protein,  and  carbohydrate  and  have  to 
meet  the  metabolic  cost  of  rapid  growth  and  organ 
maturation.  In  view  of  their  physiological  and  metabolic 
immaturity,  it  is  not  surprising  that  postoperative  morbidity 
and  mortality  is  high  in  preterm  babies.' 

An  analysis  of  40  published  reports  has  shown  that  77% 
newborn  babies  undergoing  surgical  ligation  of  patent 
ducrus  aneriosus  (PDA)  had  received  muscle  relaxants 
either  alone  or  with  nitrous  oxide  given  intermittendy.^ 
Such  clinical  practice  may  have  resulted  from  the  traditional 
beliefs  that  preterm  babies  are  not  able  to  perceive  pain  and 
that  they  may  reaa  adversely  to  any  anaesthetic  agent.'* 
Fentanyl  anaesthesia  has  been  shown  to  be  safe  and 
effective.'"'  We  describe  here  a  randomised  controlled  trial 
designed  to  investigate  the  hypothesis  that  the  surgicaJ  stress 
responses  of  preterm  babies  receiving  fentanyl  anaesthesia 
are  no  different  from  those  of  newborn  babies  anaesthetised 
conventionally  with  nitrous,  oxide  and  curare. 

Methods 

Approval  of  the  Central  Oxford  Research  Ethics  Commiaee  and 
written  parental  cotisent  were  obtained  to  study  16  pretemi  babies 
undergoing  PDA  ligation  (cable  I).  None  of  these  newbom  babies 
had  had  haemorrhage,  trauma,  h>pothennia,  or  hypoxia  in  the  72  h 
before  surgery.  All  were  being  ventilated  before  surgery,  and  all 
underwent  a  uniform  surgical  procedure  done  by  the  same  surgeon. 
Feeds  were  withheld  for  4-6  h  before  surgery,  and  an  intravenous 
dextrose  infiision  v-as  maintained  at  4-6  mg/kg/min  throughout 
the  study.  Postoperative  analgesia  consisted  of  diamorphine  (0- 1 

T.\BUE  I— COMPARISON  OF  PATIENT  CHARACTERISTICS  ANT) 

CLINICAL  \tA.NAGEAlENT  BEFORE  AND  DURING  SURGERY  BETTTEEN 

NEW'BOR.N  B.\B1ES  IN  THE  FENTA.NTL  AND  NON-FENTANTL 

ANAESTHESIA  GROUPS 


Fentanyl 

Kon-fcntan\I 

aruesthnta 

inanthcsu 

— 

(n  =  8i 

(n-8) 

Gijijtiott  ttntksi 

23  6(0  7) 

25  3(0  3) 

Btrihwetght  Ikgt 

1  1(0  1) 

10(0  n 

Ag^  ol  surgery-  (djyi! 

13(1) 

17(3) 

K'fight  at  surgery  ikgt 

1  1(0  1) 

0  9(0  1) 

Pre-op  tiarvaittyn  fh) 

49(0  4) 

4  9(0  3) 

Dexlroie  ifi/usta»  rati  It 

,gkg,n,„, 

Prc-op  (6  h) 

4  4(0  4) 

5  0  (0  6) 

Intra -op 

4  8(0  4) 

5  5  (0  7) 

Post -op  (24  hi 

4  9(0  4) 

5  3  (0  4) 

Tetnperaturt  toil  t'Cj 

06(0  1) 

0  8(0  3) 

Dote  of  d-luboeuroniie  1 

"Ig.kgl 

0  56(0  03) 

0  57  (0  10) 

Dote  cffenlonyl  1  ne,^*y 

122(15) 

- 

mg/Vg),  umcd  such  that  it  was  not  injcaed  m  the  2  h  belore  biooc 
sampling.  Blood  ( 1 0-1  5  ml)  was  sampled  )usi  before  the  inductier. 
of  anaesthesia,  at  the  end  of  surgcn.-,  and  6,  12,  and  24  h 
posiopcraiivcly.  Urine  w-as  collected  dunng  the  second  12  h  pcncj 
of  the  3  days  following  surgcn 

Atiahiical  mahod^—V^Xood  conccnininons  of  Rlucose,  lacr^io. 
pyruvate,  acctoacctaie,  3-liydro\ybut\Tat(:,  alanine,  and  givccrol 
were  measured  by  speofic  cnzx-maiic  methods,'*^  plasma  insult".' 
and  glucagon'-  by  radioimmunoassay  tec^nlques,  and  plasn-.a 
adrenaline  and  noradrcnaluic  by  double -isotope  radioenzvmat.: 
assay.'*  The  steroid  hormones  (aldosterone,  corucosteronc,  11- 
deox'ycorucostcrone,  progcTitcronc,  I7-hydrox>progcsicrone,  II- 
deoxy'cortisol,  conisol,  and  corusone)  were  isobicd  by  automatcJ 
'Scphadcx'  LH-20  chromatognphy  after  cxtracuon  and  we:.- 
measured  by  specific  radioimmunoassays.'"'  Unnc  crcannLic  leveU 
were  measured  by  an  auioanalyser  using  the  Jaffe  rate  colonmc.r. 
method,  and  ur»nar>'  3-meihylhisiidinc  was  measured  by  ar. 
automated  fluonmeincmeiJiod  '* 

Tnai  design  and  analysts. — Preterm  babies  were  randomised  to 
two  anaesthesia  groups,  both  of  whicli  were  gixen  nitrous  oxide 
(50%)  and  curare  (0  5  mg/kg),  but  babies  randomised  to  the 
fentanyl  anaesthesia  group  also  received  intravenous  fentanyl  (10 
pg/kg).  A  schedule  for  balanced  randomisation  in  blocks  was 
prepared  by  the  National  Pcnnaial  Epidemioloc>'  Unit,  Oxford, 
and  was  retained  by  ihcm  until  complcuon  of  the  trial.  To  test  the 
hypothesis  stated  above,  four  index  variables  were  selected  (plasma 
adrenaline,  plasma  noradrenaline,  blood  glucose,  and  the  unnar\ 
3-meihylh is tidinc/ creatinine  ratio)  and  the  standardised  diflferencc 
bctw'cen  groups  was  calculated  on  the  basis  of  previous  studies  xnd 
clinical  relevance.  With  this  standardised  difference,  the  sample  size 
required  lo  give  80%  power  to  the  trial  (for  a  =  p<005)  was 
calculated  from  a  standard  nomogram.'*  The  Mann-\X*himey  U 
lest  was  used  for  statistical  comparison  berwecn  the  groups  and  no 
interim  data  analyses  were  done.  The  "response"  of  each  baby  was 
charaacriscd  by  the  change  in  each  hormonal  or  metabolic  variable 
from  its  prcopcraove  value;  for  purposes  of  clanry,  all  data  are 
presented  as  mean  and  SEM. 

Results 

Hontiotial  Changes 

There  were  no  significant  differences  berween  the 
fentanyl  group  and  non-fcntanyl  group  in  any  of  the  plasma 
hormone  concentrations  measured  before  surger>'.  Plasma 
adrenaline  rose  considerably  during  surger\'  in  the  non- 
fentanyl  group  but  in  the  fentanyl  group  it  fell  during 
surgery  and  remained  below  preoperative  values  thereafter 
(fig  I);  the  differences  between  the  two  groups  were 
significant  at  the  end  of  surger>*  (p<0  002),  and  at  6 


DifTcrcnct- 


■an  (SEM;. 

n  groups  non-significsm  fby  Mann  >X"hii 


Fig  1— Comparison  of  changes  in  plasma  adrauUne  and  plasm 
noradrenabnc  concentrations  between  babies  in  the  fentanyl  (— 
n'=8)and  nun-fcn(anyl  {— .  n  =  S)  anaesthesia  (roups. 

All    V31L-C5  =  mc^  =  SF..M      M2nn-\Vhiuic>     L     um      *•"    p<i)01 
"'*  p<001,  "  p  V.0025 
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Fig  2— Comparison  of  changes  in  plasma  insulin  and  plasma 
glucagon  concentrations  and  the  insulin/glucagon  molar  ratio 
between  babies  in  the  fcntanyl  ( — ,  n*8)  and  non-fentanyl 
anaesthesia  groups  ( — ,  n  =  8). 


All    vail 
•p<0  05. 


1  ±  SEM.    Mann-Whitney    U 


p<0-025. 


(p  <0  01),  12  (p  <0  025),  and  24  h  (p  <001)  after  surgcr>-- 
The  noradrenaline  responses  of  the  two  groups  were 
significandy  different  only  at  24  h  postoperauvely 
(p<0  025)  (fig  1).  Plasma  glucagon  Goncentrarions 
increased  during  surgery  in  the  non-fen tanyl  group  but  were 
unchanged  in  the  fentanyl  group,  and  the  difference 
between  the  two  groups  at  the  end  of  surgery  was  significant 
(p<0  05).  Although  the  rwo  groups  did  not  differ 
significantly  in  insulin  responses,  the  insulin/glucagon 
molar  ratio  increased  during  surgery  in  the  fentanyl  group 
and  decreased  in  the  non-fentanyl  group,  the  difference  at 
the  end  of  surgery  being  significant  (p  <  0025)  (fig  2)- 


OO     <J7 


— Hours  Posfap^ 


Fig  3 — Comparison  of  changes  in  the  plasi 

glucocorticoid  hormones  (left)  and  mioeraioconicoid  hor 
(right)  between  babies  in  the  fentanyl  ( — ,  n  =  8)  and  non-fentan>  I 
( — ,  n  =  S)  anaesthesia  groups. 


of 


Fig  4 — Comparison  of  changes  in  the  blood 

glucose  and  total  gluconeogenic  substrates  between  babies  in  the 

fentanyl    ( — ,   n=S)    and    non-fentanyl    ( — ,    n=8)   anaesthesia 

groups. 

AH    values" mean  ±  SEM     Minn->)C'hnnc\     U    lc<i     "•    p<0fl05 
"p<001,'p<0O25. 


All 


:  SEM      Mann-\Vhimc>-     U 


COOI. 


There  were  no  significant  differences  betw  een  the  Cortisol 
responses  of  the  two  groups  during  or  after  surgen'  (fig  3). 
However,  corticosterone  (p<0  025)  and  1 1 -deox-ycortisol 
(p<0  05)  responses  during  surgery  were  greater  in  the 
non-fentany!  than  in  the  fentanyl  babies  (fig  3).  In  the 
nonrfentanyl  group,  the  11 -deoxycorxicosterone  responses 
were  significantly  greater  at  the  end  of  surgery  (p  <0  05), 
whereas  aldosterone  responses  were  greater  at  6  (p  <  0  025) 
and  12  h  (p  <0  01)  postoperatively  (fig  3). 

Metabolic  Changes 

The  hyperglycaemic  response  during  surgen'  in  the 
non-fentanyl  group  was  three  times  greater  than  that  in  the 
fentanyl  group  (p<0025)  and  was  maintained  at  6  h 
postoperatively  (p  <  0  005)  (fig  4,  table  ll).  Blood  laaate  and 
pyruvate  concentrations  increased  dunng  surgery  in  the 
non-fentanyl  group  but  remained  unchanged  in  the  fentanyl 
group  (p<0  02  at  the  end  of  operation).  At  24  h 
postoperatively  blood  lactate  and  pyruvate  values  had  fallen 
below  preoperative  levels  in  the  non-fentanyl  group  (with 
significant  differences  bervveen  the  rwo  groups)  (ubie  II). 
Similarly,  blood  levels  of  total  gluconeogenic  substrates 
(sum  of  the  blood  concentrations  of  lacutc,  pyruvate, 
alanine,  and  glycerol)  in  non-fentanyl  babies  increased 
substantially  during  surgers'  and  fell  postoperauvely  (fig  4), 
giving  nse  to  significant  differences  berwcen  the  groups  at 
the  end  of  surgcr>-  (p<001)  and  at  24  h  postoperatively 
(p<0  005). 

ljnr.ar\'  Nitrogaioiis  Corisiitucnts 

The  postoperative  changes  in  the  3-mcthylhistidine/ 
creatinine  molar  ratios  (3MH/Cr)  were  measured  in  urine 
collected  from  7  babies  in  the  fentanyl  group  and  6  in  the 
non-fentanyl  group  (fig  5).  The  urinary  3MH/Cr  rauos 
were  similar  in  the  uvo  groups  on  the  first  postoperative  (iiy, 
but  they  were  higher  in  the  non-fentanyl  than  in  the  fentanyl 
groLip  on  the  second  (p<0  05)  and  third  (p<0  05/ 
postoperative  days 
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TAULl-  II— COMPAKISON  Oh  OIANOUS  IN  IlLOOO  MCTiMlOLITG 

i:oNCi;.s-ni.-\TiONS  iiimx'UiN  ni;wjkirn  HAiiirs  in  thu  mnta-ntl 

AM)  NOS-FUN-rANTl.  ANACST1U.SIA  GROUPS 


Fen  Ian vl 

V  Tcsi 

Non-fcnijnvi 

AicuMiu- 

n 

M.=ui(SC.M) 

Mi:jn(SE.M.  |  n 

Clucow  ffuuiol  I) 
I'rc -operative 

8 

89(1  1) 

NS 

S2'n9, 

8 

End -op 
6  h  pi«.[-op 
12  h  posr-op 
24  h  post-op 

a 

8 

7 
8 

2  6(1  6) 
0  6(1  4) 
2  1  (1  9J 
0  2(1  9) 

p<0025 
p<0  005 

KS 

NS 

76(1  6) 
7  3(2-3) 
1-4(2  9) 
2.3(3  3) 

8 
8 
8 

5 

L3Ct>3U  (nvtwlUl 
P  re-opera  1 1  vc 

8 

0  9(0  4) 

NS 

1  6(0  3) 

8 

Zi  Lactau  intniollt} 
End -op 
6  h  posi-op 
12  h  post -op 
24  h  posi-op 

8 
7 
7 
8 

-0  1(0  1) 

-0  1(0  1) 

-0  3(0  2) 

0  1  (0  I) 

p<002 

NS 

NS 
p<0  005 

0  7(0  3) 
-04(0  1) 
-0  7(0  2) 
-06(01) 

8 
8 
8 

5 

Pynivaie  (mmolUi 
Prc-opCTatjvc 

8 

0  12(0«) 

NS 

0  13(001) 

6 

L  Pynivaie  f  nmiolllj 
End -op 
6  h  post-op 
12  h  post-op 
24  h  post -op 

8 
8 
7 
8 

0  00(001) 
0<X3(0-02) 

-o<i:(ooi) 

0  03(002) 

p<002 

NS 

NS 
p<001 

0  05  (0  03) 
-001(001) 
-0.02(001) 
-0  03  001) 

8 
8 
8 

5 

d  =■  change  from  prc-operative  lc\*cls. 
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Urinary  3- MH/ Creatinine 
Molar  Ratio 


Nor  mo  [       / 
/ 


/ 
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PostopDays 


Rg  5 — Comparison  of  urinary  3-fTiethylhJsddijie/crc3Unine  ratios 
between  babies  in  the  fentanyl  ( — ,  n  =  7)  and  non-fentanyl 
anaesthesu  groups  ( — ,  n  =  6). 

L'nne  «3S  collcaed  dunng  the  scctlnd  I2-hour-pcnod  of  each 
postoperative  day .  normal  value  was  taken  from  the  study  of  healthy  preierm 
bab.es  bv  Ballard  cl  al  " 

All  values  =  mean  =  SEM  Mann-VXTiimey  U  lesf  •p<0  05. 


Clhncal  Outcome 

Babies  in  the  non-fentanyl  group  were  more  likely  to 
require  xn  increase  in  ventilatory  support  after  surgery  and 
to  have  arculatory  or  metabolic  complications  (table  III).  In 
addition,  2  babies  who  had  normal  cranial  ultrasound  scans 
preoperaiively  developed  intraventncular  haemorrhages 
dunng  or  soon  after  surgcr\ .  In  the  fentanyl  group  a  body 


TAllLK  111— CLINICAL  CO.MrLICATIONSDL-RlSf.lH: 

l"0ST01'liK.^1  n  L  I'LKIOP  IN  'HIL  KLNI  ANVL  AND  NON.htS  i  A-NV 

GKOUrS 


Incrtnsud  vcnliiaiion  ri.-qu 
I-roqucnt  attacks  of  spent; 
H\-potcnsion 


Pttor  peripheral  orculation 

0          !          : 

Glvi^suro 

0           j            1 

Metabolic  aod«is 

''           i            - 

Intraventncular  haanorrhai: - 

0        1        : 

Temperature  vanabi!ti\ 

6            i             C- 

temperature  vanabihry-  of  between  35  S  and  37  7"C  wa-; 
observed  during  the  first  6-8  h  after  surgery . 

Discussion 

The  uvo  groups  of  preterm  babies  in  this  tTiSl  were  similar 
in  their  clmical  charaaerisncs  and  were  managed  in  the 
same  way  perioperatively  apan  from  the  use  of  fentanyl 
anaesthesia  in  one  group.  TTiey  differed  considerably  in 
their  hormonal  stress  responses,  particularly  in  their 
adrenaline  responses.  All  patients  had  raised  plasma 
aiirenaline  and  noradrenaline  levels  before  surgen-,  which 
may  be  a  reflecnon  of  the  stress  imposed  on  them  by  hyaline 
membrane  disease  and  other  clinical  factors.  A  characteristic 
adrenaline  response,  similar  to  that  reported  previously,' 
was  obser^'ed  m  the  non-fentanyl  group,  whereas  adrenaline 
values  fell  dunng  surgery  in  all  babies  given  fentanyl  and 
remained  below  preoperative  values  thereafter.  Similar 
differences  did  not  occur  in  the  noradrenaline  response, 
either  because  of  the  variability  in  noradrenaline  kinetics  in 
plasma  or  a  selective  suppression  of  the  adrcnomedullan- 
^response  tt>  surger>'."  Inhibition  of  the  catecholamine 
responses  to  surgery  by  fentanyl  has  been  reponed  in 
adults"  but,  to  our  knowledge,  not  in  newborn  babies. 

Plasma  glucagon  responses  in  the  non-fentanyl  group 
probably  resulted  from  a  stimulation  of  glucagon  secretion 
by  the  adrenaline  release  during  surgcr.-.'  Plasma  insulin 
responses  in  both  groups  were  similar  to  the  pattern  of 
changes  reponed  previously.'  However,  inhibirion  of 
insulin  secretion  in  the  non-fentanyl  group  may  be  inferred 
from  the  decrease  in  the  insulin/glucagon  ratio,  together 
with  the  lack  of  an  insulin  response  to  the  substantial 
hvperglycaemia  in  this  group. 

The  adrenocortical  responses  of  premature  babies  were 
charaaerised  by  diminished  secretion  of  the  final  produas 
of  steroid  biosvnthcsis  and  increased  secretion  of  the 
pretnirsor  steroid  hormones.  Since  the  hydroxylase  enzymes 
in  the  fetal  adrenal  conex  are  know-n  to  mature  from  the 
proximal  to  the  distal  end  of  the  steroid  bios>"nthciic 
pathway,"  such  a  partem  may  reflca  the  immatunty  of 
steroid  bios\Tithesis  in  preterm  babies.  Thus,  it  is  not 
surpnsing  that  at  the  end  of  the  operauon  significant 
differences  were  observed  berwecn  the  two  groups  in  the 
corticosterone  and  1 1  -deoxytximsol  responses  but  not  in  the 
conisol  responses.  Similar  differences  beo.veen  the  two 
groups  occurred  in  1 1  -deoxycorticosterone  responses 
dunng  surgery-  and  the  aldosterone  responses 
postoperatively  In  adult  patients  fentanyl  anaesthesia 
produces  a  similar  inhibition  of  the  adrenoconical  stress 
responses,'"  as  indicated  by  its  effect  on  measurement  of 
plasma  comsol  concentrations  (the  precursor  steroid 
hormones  were  no;  measured). 

The  most  prominent  difference  in  the  meiabohc 
responses  of  the  nvo  groups  was  tlie  magnitude  and  G-,:r3iion 
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of  the  hvperglycacmic  response  to  surgei^'.  We  propose  that 
the  prevention  of  massive  hypjcrglycaemui  in  the  fentanyl 
group  was  due  to  their  decreased  adrenaline,  glucocorticoid, 
and  glucagon  responses,  together  with  an  increase  in  the 
insulin.'glucagon  ratio. 

Increases  in  blood  lactate  and  pyruvate  concentrations 
were  obser^•cd  only  in  the  non-fentanyl  croup 
Ancnovenous  catheterisation  studies  in  adults  have  shown 
that  adrenaline  release  during  surgery  may  increase  lacute 
and  pyruvate  production  from  glycogen  breakdown  in 
pcnpheral  tissues."  Postoperatively,  however,  the  levels  of 
gluconeogenic  substrates  decreased  below  preoperative 
values  in  the  non-fentanyl  group,  probably  because  of  the 
utilisation  of  these  substrates  for  gluconeogenesis  and 
excessive  glucose  produaion.  In  addition,  it  is  posssible  that 
the  limited  metabolic  stores  in  preterm  babies*  could  not 
support  the  production  of  gluconeogenic  substrates  for  long 
into  the  postoperative  period.  Similar  effects  of  fentanyl 
have  been  reponed  in  adult  patients  undergoing  surgery,'-" 
although  the  doses  of  fentanyl  used  were  much  greater 
(30-50  (ig/kg)  than  those  we  gave  to  preterm  babies.  This 
difference  may  possibly  be  related  to  the  moderate  stress 
associated  with  PDA  ligation,  to  the  greater  sensitivity  of 
newborn  infants  to  opioids,'^  or  to  the  release  of  endogenous 
opioids  in  the  newborn." 

The  most  important  clinical  consequence  of  a  catabolic 
stress  reaction  has  been  said  to  be  that  of  increased  protein 
breakdown  after  surgery."  In  this  study,  trends  of 
endogenous  protein  breakdown  were  investigated  by 
measurement  of  the  urinary  3-MH/Cr  ratio  during  the  3 
days  following  surgery,  and  greater  increases  were  found  in 
the  non-fentanyl  group  than  in  the  fentanyl  group. 
Although  changes  in  this  ratio  may  not  specifically  represent 
skeletal  muscle  breakdown,  several  studies  in  preterm 
babies^'"'*  have  shown  that  raised  3-MH/Cr  ratios  were 
associated  with  catabolism,  negative  nitrogen '  balance, 
weight  loss,  and  a  poor  clinical  condition.  •' 

The  various  complications  observed  in  the  non-fentanyl 
group  and  their  clinically  unstable  course  after  surgery 
formed  a  clinical  pattern  that  was  distina  from  that  in  the 
babies  who  received  fentanyl  anaesthesia.  Rapid  changes  in 
blood  glucose  may  have  detrimental  consequences  in 
preterm  babies  because  of  their  effect  on  plasma 
osmolalirv'.^-'*  In  2  babies  with  marked  blood  glucose 
changes  during  surgery,  an  intraventricular  haemorrhage 
was  noted  for  the  first  time  in  the  early  postoperative  period. 
However,  no  causal  inferences  can  be  made  from  this 
incidental  finding. 

In  view  of  existing  notions  on  pain  perception  and 
management  of  pain  in  the  human  newborn  baby  further 
clinical  implications  anse  from  the  interpretation  of  these 
results.  Studies  in  laboratory'  animals  and  in  adult  man  show 
that  the  stress  response  to  surgery  is  mediated  by  neural 
impulses,  including  those  arising  from  injury  at  the  site  of 
the  operation  and  acting  via  the  hypothalamus;  the  response 
can  be  abolished  either  by  regional  anaesthesia  of  the 
relevant  area  or  by  suppression  of  the  hypothalamus  and 
cerebral  conex  by,  for  example,  opioid  analgesia.  Since  both 
of  these  techniques  ensure  absence  of  pain  during  surgery 
(even  though  awareness  may  be  inua  during  epidural 
anaesthesia,  or  diminished  during  opioid  analgesia),'  it 
follows  that  pain  itself  is  an  imponant  faaor  in  the 
production  of  the  stress  response  to  surgery.  It  is  u-idcK 
believed"-'"-''  that,  because  of  lack  of  myelinaiion  in  tlio 
central  nenous  system,  newborn  babies  are  not  capable  of 


perceiving  or  localising  pain  and  that  they  may  not  be 
capable  of  interpreting  pain  since  they  do  not  have  a  memory 
of  previous  painful  experiences.  However,  even  very 
premature  infants  will  pnmace,  vocalise,  and  witlidraw  tlic 
limb  in  response  to  a  needle  prick.  Furthermore,  in-vivo 
measurements  of  metabolic  activity  in  tiic  neonatal  brain'" 
have  shown  that  the  regions  assiKTiatcd  w  itii  pa:n  perception 
(tiic  sensorimotor  cortex,  thalamus,  and  the  midbrain- 
brainstem  region)  have  tlic  maximum  metabolic  aaiMty. 

Kone  of  the  infants  in  this  study  displayed  any  clinicai 
evidence  of  pain  during  the  surgical  pr<.icedure,  but  the  ven 
substantial  stress  response  observed  in  those  receiving  only 
nitrous  oxide  and  curare  could  imply  that  this  commonjy 
used  anaesthetic  regimen  did  not  completely  dampen  th>' 
response  to  pain  Clearly,  the  perception,  measurement,  and 
management  of  painful  expenences  in  the  premature  mini 
are  very  important  topics  for  further  exploration.  We  would 
suggest  that  the  degree  of  analgesia,  panicularly  in  paralysed 
and  ventilated  infants,  can  be  assessed  reliably  only  by 
measurement  of  the  biochemical  and  endocrine  markers  of 
stress. 

UTiatever  the  precise  mechanism  by  which  the  stress 
response  is  initiated  in  preterm  babies,  our  results  showed 
that  this  response  was  abolished  by  low  doses  of  fentanyl, 
which  also  improved  clinical  stability  during  and  after 
surgery.  Other  studies  have  shown  that  much  larger  doses  of 
fentanyl  (30-50  (ig/kg)  produce  a  similar  clinical  stability  in 
preterm  babies  undergoing  PDA  ligation." 

Our  study  has  confirmed  previous  observations  that 
preterm  neonates  mount  a  substantial  stress  response  to 
surgery  done  under  conventional  anaesthesia.  On  the  basis 
of  pre-selected  criteria,  this  randomised  trial  has  rejcaed  the 
hypothesis  that  fentanyl  anaesthesia  does  not  alter  the 
hormonal  and  metabolic  stress  responses  of  preterm  babies. 
In  addition,  it  has  generated  hypotheses  suggesting  that 
prevention  of  the  massive  stress  response  of  preterm  babies 
may  lead  to  an  improvement  in  their  clinical  outcome 
following  surgery. 

Wc  thank  Dr  A  Wilkinson  and  Dr  A-  Gunning  for  permission  lo  snjdy 
their  paQcnis,  members  of  the  Nuffield  dcpanmenl  of  anaesthetics  and  the 
nursing  and  dinicaJ  staff  in  the  Special  Care  Baby  Unit,  John  RadclifTc 
Hospital,  Oxford,  for  their  cooperation;  r*rof  S.  R.  Bloom  and  Prof  M-  J 
Brown  for  permission  to  w-ork  in  their  laboralones;  and  Miss  M.  Russell  for 
developing  the  3-methylhtstidLne  assay. 

Correspondence  should  be  addressed  lo  K.  J.  S-  A. 
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of    imm«luie    posiopCTidve 


ANAESTHESLA  AND  SURGERY  IN  CHILDREN 

Sir, — Dr  Anand  and  colleagues  Qan  31,  p  243)  compare 
hormonal  and  metabolic  responses  of  babies  undergoing  bgauon  of 
a  patent  ductus  anenosus  under  what  was,  in  my  opinion, 
insuiTident  anaesthesia  or  under  sufficient  anaesthesia,  in  which 
fcntanyl  was  given  with  curare  and  nitrous  oxide.  The  finding  of 
decreased  "stress  response"  under  adequate  anaesthesia  is  not  really 
surprising  Surprising,  however,  is  the  statement  that  "none  of  the 
irtfants  in  this  study  displayed  any  clinicaj  evidence  of  pain  during 
the  surgical  procedure".  Since  all  the  infants  were  curariscd  how 
could  they  have  signalled  pain? 

Doctors  caring  for  children  arc  often  unaware  of  the  faa  that  a 
painful  stimulus  causes  a  variety  of  behavioural,  anotiotul,  and 
vegetative  reactions  in  newborn  and  premature  babies.  These  are 
easily  recognised,  even  without  complex  laboratory  methods,  and 
they  arc  difTicuh  to  interpret  in  lerms  other  than  distress,  anger, 
uncase,  or,  simply,  pain.  Any  experienced  nurse  or  competent 
mother  in  Oxford,  Kiel,  or  Ne\vcastle  upon Tyne  would  have  been 
able  to  describe  reliably  how  babies  react  to  a  heel  stab  or  a 
venepunCTure — not  to  mention  thoracotomy — when  not  paralysed. 

At  a  time  of  increasing  public  concern  about  the  well-being  of 
hboratorj'  aniiruls  equal  rights  for  babies  are  still  being  debated, 
although  conclusive  statements  on  the  matter  were  formulated 
decades  ago.  In  1949,  Peiper'  wr^-.e:  "^The  adult  reserves  for  himself 
the  right  to  be  protected  against  pain  during  surgical  intervention. 
Because  of  their  sensitivity  to  pain,  newborns  and  infants  have  the 
same  right,  but  contrary  to  the  adult,  they  arc  defenceless  when  their 
rights  are  violated.  Surgeons,  who  declare  infants  insensitive  to  pain 
and- — as  I  have  wimessed — perform  opeiarions  for  pylorospasm 
v.ithout  anaesthesia,  do  so  contrary  to  e\eryday  experience  and 
scientific  knowledge." 

Dcpanmo^i  of  Pacdiatna.  | 

Lliuve^i)'  of  Duucldorf.  | 

4«I0  DCaseidorf  I . 

West  G«Tnin\-  I  HaNS-OERD  LeKARD 

1.  Popex  A.  Die  Eigenzn  <la  kmiihciKn  Himaagfcat.  Thione.  Lnpag,  1949 
(tmuUDOnchcdin  CerebnlfuncnanininluK^xndduidhood.lnied.  NewYoefc. 
Keu  Vort;  Consulonn  Burc^.  1963.539-41). 


moiutorirtg     intraopcradvely 
assessments. 

Although  1  agree  with  Anand  et  al  that  thek  work  suggests  that 
"the  very  substantial  stress  response  obscncd  in  those  receiving 
nitrous  oxide  and  curare  could  imply  that  this  commonly  used 
anaesthetic  regimen  did  not  completely  dampen  the  response  to 
pain",  I  believe  this  to  be  only  common  sense  and  do  not  believe  it  is 
ethical  to  do  this  type  of  study  lo  irv  to  prove  u. 

I  only  hope  that  this  study  m.iv  at  least  persuade  tliose  who  give 
anaesthesia  to  children  (or  adulLs)  without  analgesia  as  a  major 
component  lo  change  that  practice. 

Si  Harihol<«TK%t  'i  Hcfcp.^ 

l^*«EClA7Bt  D.  J.  WILKI.VSON 

".These  leners  have  been  shonn  to  Dr  Anand  and  colicapucs, 
wtiose  reply  follows. — Eu.  L 

Sir,— Professor  Lcnard  and  Dr  Wilkinson  s  leners  raise  three 
issues:  first,  surprise  that  in  19S7  the  traditional  beliefs  retarding 
pain  perception  in  the  newborn  infant  should  still  be  a  maner  for 
discussion;  second,  the  ethial  jusufication  for  our  snidy, 
particularly  with  regard  to  the  babies  given  nitrous  oxide  and' 
curare;  and  third,  cardiovascular  changes  during  surgery- 

At  the  start  of  this  study,  we  expressed  exactly  the  same 
sentiments  as  both  your  correspondents.  Howe^■er,  from  a  review  of 
the  literature  and  from  discussions  with  colleagues  it  was  dear  that 
these  ctmcems  were  not  shared  by  the  medical  corrtmunity  It 
general  or  by  paediatric  anaesthetists  in  particular.  Thus,  the 
"Liverpool  anaesthetic  technique",  using  nitrous  oxide  and  curare, 
was  widespread.  Two  recent  reports'-"  are  ated  as  examples^ 
although  several  other  reports  have  appeared  in  anaesthetic, 
surgical,  and  paediatric  journals.  Moreover,  on  reviewing  the 
management  of  premature  infants  undergoing  ligation  of  patent 
ductus  arteriosus  (PDA),^  we  were  surprised  to  find  that  such  major 
procedures  wiye  performed  commonly  with  minimal  or  even  no 
^esthesia.  In  the  same  repon,  we  documented  for  the  first  time 
that  conventional  anaesthesia  with  nitrous  oxide  and  curare  led  to 
major  metabolic  and  endocrine  changes.'  This  preliminao'  study 
generated  a  hypothesis  to  bi  tested— namely,  that  potent  anaesthesia 
should  be  given  to  newborn  babies  undergoing  surgery.  Our 
randomised  trial  was  conduaed  to  test  this  hypothesis  and  was 
designed  to  include  only  the  minimum  number  of  babies  required 
for  suristical  validity.  We  questioned  what  was,  and  still  is,  accepted 
as  a  "standard"  anaesthetic  technique  and  compared  it  with  an 
"experimental"  anaesthetic  technique  involving  the  use  of  fentanyl. 
We  suggest  that  our  results  have  demonstrated  unequivocally  that, 
whereas  conventional  anaesthesia  «-ith  nitrous  oxide  and  curare  was 
insufficient  to  prevent  a  major  disnirbancc  of  the  metabolic  and 
endocrine  milieu,  the  addition  of  fentanyl  not  only  suppressed  this 
stress  response  but  also  appeared  to  provide  greater  clinical  subility 
during  sur^gery  and  fewer  complications  postoperatively. 


Sir, — Dr  Anand  and  colleagues  refer  to  "traditional  beliefs  that 
preterm  babies  arc  not  able  to  perceive  pain".  This  is  a  wholly 
unacceptable  tenet.  In  my,  albeit  limited,  experience  in  this  area,  it  is 
more  the  continuacion  of, Anand  and  colleagues'  sentence  ("they 
may  reaa  adversely  to  any  anaesthetic  agent")  that  has  limited  the 
use  of  narcotic  analgesics  in  preterm  babies.  Yet  in  the  study,  the 
pauents  who  did  not  recrjvc  fentanyl  required  more  postoperative 
ventilauon. 

Anand  and  his  co-u-qrkers  have  shown  that  newborn  babies 
mount  a  profound  stress  response  to  surgery  if  analgesia  is  withheld. 
I  do  not  believe  that  mc^us  oxide  alone  is  suffidcni  analgesia  for 
major  surgery.  , 

How  can  an  cihifcs  committee  approve  a  study  in  which  half  the 
paaents  have  analgesia  withheld?  What  is  meant  by  "informed 
consent"  in  such  circumsiarxxs?  How  many  parents  were  told  their 
children  would  receive  no  major  analgesia  iotraopcrativcly  and  fully 
understood  this?  Anand  et  al  state  that  "txxie  of  the  infants 
displayed  any  dvnjcal  ondence  of  pain  during  the  surgical 
procedure".   Howe\-er,  they  give  no  details  of  cardiovascular 
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Wc  believe  that  our  study  is  defensible  on  cthicaJ  and  scientific 
grounds.  As  physicians,  it  is  our  mandate  to  obtain  the  best  possible 
therapy  for  our  patients.  If  the  best  possible  therapy  is  not  known,  or 
if  currenc  therapy,  is  of  dubious  benefit,  it  becomes  the  eihical 
responsibility  of  physicians  to  find  the  optimum  therapy  and  lo 
obuin  ihc  fomial  sdentific  evidence  for  this  change  u\  practice.  Our 
siudy  \*.-3s  stancd  only  after  the  most  thorough  discussion  w-ith  the 
dociors  concerned,  after  formal  approval  by  the  local  hospital  ethics 
commitiec,  and  after  detailed  verbal  and  wrincn  discussion  \Mth  tJic 
part-ntsofihc  infants  studied.  Wc  believe  that  wc  have  fulfilled  our 
ethical  and  sdentific  responsibilir>-.  Moreover,  wc  suggcsi  that 
Lcnard  and  Wilkinson  can  now  support  their  opinions  on  ihc  basis 
of  this  saeniific  evidence. 

Cardiovascular  changes  were  observed  continuously  and  the  only 
significant  finding  was  that  babies  in  tJic  non-fcntanyl  group  had 
greater  tachycardia  dunng  surgery  (figure). 

This  discussion  raises  another  fundamental  issue — namely,  the 
managemcni  of  painful  expencnccs  in  the  newborn  babv  in 
circumstances  other  than  surgery.  For  example,  endotracheal 
intubation,  insertion  of  pleural  drains,  and  ccnu^l  venous, 
peripheraJ  venous,  and  arterial  cannulation  are  usually  performed 
without  the  sedadon  or  analgesia  thai  would  be  demanded  by 
adults.  Is  it  not  time  for  scientific  studies  to  be  done  to  examine 
criucally  the  empirical  management  of  pain  and  stress  in  the 
newborn  infant  receiving  intensive  care? 

Dtfpanjneni  o(  Aneshou, 
Hsn.vd  Med^y  School 

and  Quldnn'a  H«pita], 
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Does  the  newborn  infant  require  potent  anesthesia 
during  surgery?  Answers  from  a  randomized  trial  of 

halothane  anesthesia 


Kanwal  J.S.  Anand'  and  A.  Avnslev-Green- 


'  Deparimeni  of  Anesthesia.  Harvard  Medical  School.  Children's  Hospital.  Boston.  IS.A.  aihl-  Dcpaninem  oi  Child 

Health.  Royal  Victoria  Infirnitiry.  j\eHcastU-upim-T\ r.c .  L  K 


Introduction 

Remarkably  little  is  known  about  pain  perception 
in  the  human  fetus  and  newborn  infant  (Br.  Med. 
J.  Editorial,  1985).  Early  studies  of  neurological  de-^ 
velopment  concluded  that  the  neonatal  responses  to"" 
painful  stimuli  were  decorticate  in  nature  and  that 
perception  or  localization  of  pain  was  not  present 
(Levy,  I960;  Merskey.  1970).  In  addition,  newborn 
infants  were  not  thought  capable  of  interpretation 
of  pain,  since  they  may  not  have  a  memory  of  pain- 
ful experiences  (Levy,  i960).  Thus,  it  was  concluded 
that  preterm  and  term  neonates  do  not  require  an- 
esthesia during  surgery  or  other  invasive  procedu- 
res and.  in  many  centers,  major  surgery  is  frequent- 
ly performed  under  the  influence  of  minimal  or  no 
anesthesia  (Lipman  et  al..  1976;  Katz.  1977;  Shaw. 
1982;  Anand  and  Aynsley-Green.  1985). 

Although  the  use  of  halothane  anesthesia  has 
been  recommended  (Dierdorf  and  Krishna.  1981). 
early  concerns  about  its  margin  of  safety  in  neon- 
ates (Diaz  and  Lockhart.  1979;  Gregory.  1982)  led 
to  the  wider  acceptance  of  anesthetic  techniques  us- 
ing a  combination  of  nitrous  o.xide  and  muscle  rela- 
xants or  muscle  relaxants  alone  for  neonates  under- 
going surgerN  (Lipman  et  al..  1976;  Katz.  1977; 
Shaw,  1982;  Anand  and  Aynsley-Green.  1985). 
Subsequently,  it  was  found  that  neonates  have  a 


much  lower  requirement  of  halothane  than  the  con- 
centrations which  were  used  in  earlier  studies  (Ler- 
man  et  al..  198.^).  It  was  pointed  out  thai  unneces- 
sarily high  concentrations  of  halothane  were  used 
in  earlier  studies  which  had  reported  significant 
side-effects  in  newborn  infants,  thereby  reflecting 
the  effects  of  overdosage  in  this  age  group  (Lerman 
etal.,  1983). 

No  previous  study  has  examined  the  hormonal 
and  metabolic  effects  of  the  currently  recommended 
doses  of  halothane.  nor  is  its  known  whether  halo- 
thane confers  any  advantage  over  the  use  of  anes- 
thesia with  nitrous  oxide  and  muscle  relaxants.  We 
report  a  randomized  controlled  tnal  designed  to  in- 
vestigate the  hypothesis  that  stress  responses  of 
neonates  given  halothane  anesthesia  do  not  differ 
from  those  given  conventional  anesthesia  with  ni- 
trous oxide  and  curare. 


Methods 

Parental  consent  and  approval  of  the  Hospital  Eth- 
ics Committee  were  obtained  to  study  .36  neonates 
undergoing  surger\  (Table  I).  Food  was  withheld 
for  6  h  before  surgery,  and  an  intravenous  dextrose 
infusion  was  maintained  al  4-6  mg;kg'min 
throughout  the  study  period.  Blood  (1-2  ml)  was 
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Posl-OpDoys 


Fic.  ?.  Comparison  of  chant'es  in  the  hear!  rale  curi.-.s:  surccr 
and  urinary  3-melh>lhisiidine  creatinine  ratios  posloperati\oi' 
between  neonates  in  the  halothane  I  .  dotted  coiuir.ns,  n-  IN 
and  non-halothane  (---.  cross-hatched  columns.  ':=  15<!  ancsth*.- 
sia  croups  All  values  are  meanrSEM  Mann-W  hi;ri;\  C -tc;; 
•••/'<0  005.  ••/'<0  0:5.  •/'<0  05 


Fig  2.  Comparison  of  changes  in  blood  glucose,  alanine,  total 
ketone  bodies,  and  plasma  non-esterified  fatty  acids  between 
neonates  in  the  halothane  (-.  n=I8)  and  non-halothane  (— , 
n=18)  anesthesia  groups  All  values  are  mean  +  SEM^Wann- 
Whitnev  t  -test  '"P^OOl.  ••P<0.025,  •/'<0 05 


group  was  relatively  unstable  during  and  after  sur- 
gery as  compared  to  babies  in  the  halothane  group 
Several  infants  in  the  non-halothane  group  had  in- 
creased heart  rales  (Fig.  3)  and  muscle  lone  during 
surgery,  and  developed  respiratory  and  cardiovas- 
cular instability  postoperatively.  Postoperative  an- 
algesia was  required  significantly  earlier  by  neon- 
ates in  the  non-halothane  group;  a  greater  number 
of  neonates  in  this  group  required  morphine  anal- 
gesia and  in  higher  dail\  doses  during  the  3  days 
after  surgery  (Table  II). 


Discussion 

Recent  studies  have  suggested  that  the  measure- 
ment of  physiological  stress  responses  can  pro\  ide 
a  reliable  assessment  of  pain  in  neonates  undergo- 
ing  surgery   (Williamson   and   Williamson.    1983; 


Anand  et  al..  1985).  These  studies  have  also  shown 
that  provision  of  pain  relief  with  local  or  opiate  an- 
algesic agents  causes  a  decrease  in  the  c;irdio\a5Cii- 
•lar  and  hormonal-metabolic  stress  responses  and 
may  lead  to  an  improved  clinical  outcome  follow- 
ing surgery  (Williamson  and  Williamson.  1983; 
Anand  et  al..  1987).  This  trial  was  designed  to  de- 
termine whether  a  similar  effect  can  be  obtained 
with  potent  inhalation  anesthesia. 

Hormonal  changes 

The  hormonal  responses  of  the  two  groups  were 
strikingly  different  with  regard  to  the  catechol- 
amine and  Cortisol  responses  during  surgery.  Neon- 
ates in  the  non-halothane  group  mounted  epineph- 
nne  and  norepinephrine  responses  that  were 
respectively  twice  and  three  times  those  of  the  neon- 
ates in  the  halothane  group.  It  is  likel>  that  potent 
anesthesia  with  halothane  was  responsible  for  de- 
creasing the  catecholamine  and  Cortisol  responses, 
similar  to  the  obser\ations  from  animal  studies 
(Roizen  et  al..  1974)  and  adult  patients  (Roizen  et 
al..  1981).  A  similar,  though  non-randomized  study 
in  older  infants  has  also  found  that  the  conisol  re- 
sponses were  significantl>  greater  in  infants  given 
nitrous  oxide  anesthesia  as  compared  to  tho-^e  gi\  en 
halothane  and  nitrous  oxide  (Obara  et  al..  1984). 


219 


The  newborn  infant  and  anesihesii! 


TABLE  II 

Posioperali\c  clinical  cour 


Halolhanc  group  Non-halolhane  croup 

«=I8  M=1S 


Perioperalive  complicaiions; 
Pcrsistsm  tachycardia 
Increased  respiraiory  support 
Spontaneous  bradycardias 
Poor  peripheral  circulation 
Gastric  bleeding  (stress  ulcers'') 
Metabolic  acidosis 
Paralytic  ileus 
Postoperative  oliguria 

Postoperative  morphine  requirements: 
First  dose,  hours  after  surgery 
Total  dose  (mg  kg'day)  on: 
Poslop  day  1 
Postop  das  2 
Postopday  3 


5. 

Ml  6) 

1  9(0  031 

dose 

no  of  pts 

dose 

0.:3(-0M 

4 

0.38(041 

0.10(03) 

; 

0.26  (.o:i 

- 

n 

0.12(02) 

All  values  =  number  of  patients  or  mean  (SEM) 

Postoperative  morphine  injections  were  prescnbed  by  clinical  staff  who  were  blind  to  the 
uniform  criteria  were  used  for  giving  postoperative  analgesia  to  all  neonates.  ^ 
••/'<0.001.  •/'<0  02.  Mann-Whitney  C -test 


jncsthetic  manaeemert  of  each 


Seven  neonates  were  studied.  Although  their  re- 
sponses were  not  significant  due  to  the  small 
number  of  patients  and  a  wide  variability  in  their 
data  (Obara  et  al..  1984).  In  another  recent  study, 
significant  Cortisol  responses  were  observed  in 
neonates  and  infants  undergoing  various  surgical 
procedures  (Srinivasan  el  al..  1986). 

Plasma  insulin  increased  in  response  to  the  hy- 
perglycemia in  both  groups,  but  the  greater  insulin 
response  in  the  non-halothane  group  could  have  re- 
sulted either  from  the  stimulatory  effect  of  hyper- 
glycemia during  surgery,  which  was  significantlv 
greater  in  the  non-halothane  group,  or  from  the 
direct  inhibition  of  insulin  secretion  by  halothane 
(Aynsley-Green  et  al..  1973).  However,  changes  in 
the  molar  insulin  glucagon  ratio  are  of  greater  im- 
portance than  changes  in  the  individual  hormones 
and  this  ratio  decreased  during  surgery  in  the  non- 
halothane  group  whereas  it  was  unchanged  in  the 
halothane  group.  Thus,  a  decrease  in  the  insulin 


glucagon  ratio,  together  with  the  increased  corusol 
and  catecholamine  responses  would  mediate  a  cata- 
bolic  milieu  in  the  non-halothane  group  during  and 
after  surgery  (Sperling.  1982). 

Metabolic  changes 

It  is  likely  that  surgical  hyperglycemia  was  precipi- 
tated by  the  epinephrine  release  during  surgery .  and 
potentiated  by  the  glucagon  and  Cortisol  responses 
in  both  groups  of  neonates  (Bessey  et  al..  1984: 
Anand  et  al..  1985).  Also,  differences  in  the  hyper- 
glycemic response  between  the  two  groups  may  be 
explained  by  the  significantly  greater  increases  in 
plasma  epinephrine  and  Cortisol  in  the  non-haloih- 
ane  group,  together  with  a  decrease  in  the  insulin 
glucagon  ratio.  A  much  greater  suppression  of  the 
hyperglycemic  response  to  surgery  was  observed  in 
preterm  babies  given  fentanyl  anesthesia  (Anand  et 
al..  1987). 

Blood  lactate  and  pyruvate  concentrations  in- 
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creased  during  surgery  in  hoih  groups.  probabK 
due  10  epinephrine-stimulated  glycogenolysis  in 
skeletal  muscle  and  increased  glycolysis  in  injured 
tissues  (Im  and  Hoores.  1979).  AlternativeK.  de- 
creased gluconeogenesis  in  the  liver  cells  (Biebuyck 
el  al.  1972)  or  a  decreased  hepatic  blood  flow  dur- 
ing halothane  anesthesia  (Gelman  et  al.  1984)  ma\ 
contribute  to  this  accumulation  of  gluconeogenic 
substrates.  Plasma  non-esterified  fatty  acids  in- 
creased substantially  during  surgery  in  the  non- 
halothane  group  and  remained  elevated  at  6  h  after 
surgery,  whereas  only  a  marginal  response  was  ob- 
served in  the  halothane  group.  These  responses  in- 
dicate a  greater  degree  of  lipolysis,  probably  medi- 
ated by  the  marked  epinephrine  release  and  a 
decrease  in  the  insulin/glucagon  ratio  during  sur- 
gery in  the  non-halothane  group.  Total  ketone  bo- 
dies also  increased  significantly  in  this  group,  which 
may  be  related  to  their  greater  catecholamine  and 
glucagon  responses  as  compared  to  the  halothane 
group  (Williamson,  1982). 

Endogenous  protein  breakdown  was  investigated 
by  changes  in  the  urinary  3-MH  Cr  ratio,  which  in- 
creased significantly  in  the  non-halothane  group 
and  was  unchanged  in  the  halothane  group  Al- 
though changes  in  this  rat»o  may  not  specifically 
represent  skeletal  muscle  breakdown,  increases  in 
the  unnary  3MH/Cr  ratio  are  associated  with  a 
negative  nitrogen  balance,  weight  loss,  and  poor 
clinical  condition  in  newborn  infants  (Burgoyne  et 
al..  1982). 

Clinical  ohservalions 

The  heart  rate  increased  markedly  durmg  the  oper- 
ation in  the  non-halothane  group,  possibly  due  to 
the  intraoperative  release  of  catecholamines  in  this 
group.  The  increased  muscle  tone  observed  in  the 
non-halothane  group,  which  required  extra  doses 
of  curare  during  surgery,  may  also  be  as  a  result  of 
light  anesthesia  in  these  neonates.  Other  postopera- 
tive complications  documented  by  nursing  and  clin- 
ical staff  in  the  non-halothane  group  established  a 
clinical  pattern  that  was  relatively  unstable  as  com- 
pared to  neonates  in  the  halothane  group  (Table 
II).   Although   postoperative   morphine   was   pre- 


scribed by  clinical  personnel  who  were  blind  to  thj 
anesthetic  group  of  each  neonate  and  who  used  uni- 
form criteria  for  giving  analgesia  to  all  neonates.  :■. 
uas  surprising  to  find  that  neonates  in  the  non- 
halothane  group  required  postoperative  analcesi.i 
earlier  and  more  frequently  during  the  3  da\s  after 
surgery  than  neonates  in  the  halothane  group. 

Further  clinical  implications  arise  I'roni  this  siuj\ 
in  view  of  the  existing  notions  of  pain  perception  iii 
the  human  neonate  It  is  believed  widely  that  pair, 
perception  may  be  absent  in  newborn  babies,  due 
to  either  an  immature  central  nervous  system  or  an 
absence  of  the  memory  of  previous  painful  experi- 
ences. The  present  study  has  confirmed  thai  haloil;- 
ane  obtunds  the  neonatal  stress  responses  to  sur- 
gery, thereby  implying  that  painful  stimuli  ma\  be 
perceived  during  surgery  under  unsupplemented  ni- 
trous oxide  anesthesia  which  ma\  be  pariiallv  re- 
sponsible for  the  marked  stress  responses  Also  the 
efRcac>  of  analgesia  and  anesthesia.  particularU  in 
paralysed  and  ventilated  neonates,  can  bo  estab- 
lished reliably  only  by  the  measurement  of  physio- 
logical markers  of  stress.  In  conclusion,  this  rando- 
mized trial  has  rejected  the  hypothesis  that 
halothane  anesthesia  does  not  alter  the  hormon,il 
and  metabolic  stress  responses  of  newborn  intants 
subjected  to  surgery.  We  recommend  thai  greater 
attention  should  be  paid  to  the  use  of  effective  anal- 
gesia and  anesthesia  in  new  born  infants  w  ho  are  ex- 
periencing not  only  surgery,  but  other  in\ asi\e  me- 
dical procedures  during  intensive  care.  ClearU.  the 
mechanisms  of  pain  preception  and  the  therapeuiic 
management  of  painful  experiences  in  neonates  and 
children  are  important  topics  for  future  research 
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Jnnoduciion 

The  most  commonly  performed  surgical  procedure  in  the  preterm  neon- 
«Tte  is  thoracotomy  for  ligation  of  a  patent  ductus  arteriosus  (PDA)  (]|. 
Ahhough  the  operative  mortality  for  this  procedure  is  virtually  absent  [2]. 
postoperative  morbidity  and  n'ttirrtarrty  h:T\'e  remained  rclalivelv  high  during 
the.  past  two  decades  [1,  2).  The  reasons  for  a  poor  post-operative  outcome 
are  ill-defined  and  have  usually  been  attributed  to  the  complications  of  pre- 
maturity or  |he  accompanying  hyaline  membrane  disease. 

Morbidity  and  mortality  in  high-risk  adult  patients  have  been  related  to 
the  magnitude  and  duration  of  the  endocrine  and  metabolic  stress  response 
precipitated  by  major  surgery  or  accidental  trauma  [3,  4).  Manipulation  of 
this  response  by  the  administration  of  deep  analgesia  during  and  after 
surgery  has  led  to  a  decrease  in  postoperative  catabolism  and  an  improved 
clinical  outcome  (5). 

The  concept  of  a  catabolic  stress  reaction  to  surgery  assumes  much  grea- 
ter significance  in  the  context  of  the  preterm  neonate.  The  norma!  baby 
exists  in  a  precarious  metabolic  state  as  it  adapts  to  the  postnatal  environ- 
ment and  to  postnatal  nutrition  (6j.  Its  body  reserves  of  fat.  protein  and  car- 
bohydrate are  limited  at  a  lime  when  it  also  has  to  meet  the  metabolic  cost  of 
rapid  growth  and  organ  maturation  soon  after  birth.  From  all  of  this,  it  would 
seem  to  be  particularly  disadvaritageous,  if  not  life-threatening,  for  a  seri- 
ously ill  and  premature  neonate  to  experience  a  severe  and  prolonged 
catabolic  reaction  to  surgery.  ..... 
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The  Stress  response  of  preterm  neonates  to  surgical  trauma  has  not  been 
studied  before  and  this  has  led  to  empirical  anaesthetic  practice.  The  need 
for  anaesthesia  at  all  has  been  questioned  (7,  8]  and  in  some  centres  the  prc- 
matui  e  baby  may  undergo  ligation  of  a  patent  ductus  or  other  forms  of  major 
surgery  under  the  influence  of  muscle  relaxants  alone  [9).  In  the  postopera- 
tive period,  it  is  usual  for  preterm  neonates  to  be  given  little  in  the  way  of 
analgesia,  in  order  to  avoid  the  potential  risks  of  respiratory  depression  or 
hypotension.  There  is,  however,  no  evidence  to  show  that  the  responses  of 
preterm  neonates  to  painful  stress  are  any  different  from  those  of  adults. 

in  order  to  document  whether  this  group  of  patients  can  mount  a  stress 
response  to  surgical  trauma,  we  have  studied  10  premature  infants  undergo- 
ing ligation  of  a  patent  ductus  arteriosus  under  minimal  anaesthesia.  In  order 
to  further  define  the  role  of  anaesthetic  management  on  postoperative  out- 
come, we  have  analysed  the  overall  mortality  data  from  published  reports  on 
the  outcome  of  preterm  neonates  undergoing  PDA  ligation. 

Mciliods 

Approval  of  the  Hospital  Ethics  Committee  und  written  parental  consent  were  obtained 
to  study  10  preterm  neonates  (mean  gestation  29.(S±().y  ueeks  (±SEM).  mean  ueicht  at 
operation  1 ,458  ±  294  g)  undergvjiiig  PQA  ligiUion  at  a  mean  postnatal  age  of  25  ±  .^  day^.  All 
neonates  had  hyaline  memhrane  disease  and  were  heing  \ciUil.itot!  prior  to  surgery.  FIimiIn 
had  been  restricted  tor  44  ±  8  h:  6  neonates  had  undergone  a  trial  ol  intra\cnous  indometha- 
cin  therapy  (0.2  mg/kg  given  12  hourly  for  a  maximum  of  three  doses)  and  nil  neonates  were 
reccivinc  diuretics  for  the  control  of  concestivc  heart  failure  secondary  to  the  PDA.  None  of 
the  mfants  investigated  was  less  than  7.^0  g  in  weight  or  hail  experienced  major  stress  in  the 
form  of  asphyxia,  hypothermia,  trauma  or  haemorrhage  within  the  72  h  preceding  surgery. 

Blood  samples  (()..^-l.()  ml)  were  drawn  immediatcK  tieforc  the  induction  of  anaes- 
thesia, at  the  end  ol  surgery  and  at  6.  12  and  24  h  postoperativeU  for  the  measurement  of 
hlood  gluco>c.  lactate,  pyruvate,  acctoacetaic.  hydroxybutxraie.  alanine  and  gKcerol  levels 
by  specific  en/.ymatic  methods  and  plasma  insulin  levels  bv  radioimnuinoassay. 

All  neonates  ex]ierienceil  a  uniform  surgical  proceilure  performed  liv  a  single  surgeon; 
anaesthetic  management  was  standardised  to  the  use  ol  (■/-lubocurarine  (IL.'^S  ±11. 12  ing/kg). 
nitrous  oxiile  and  oxygen  (.'^O;.'^!)).  lntra\enou>  ilexirosc  \\  as  infuNOil  at  a  standard  rate  of  .'">-7 
ing/kg/min  during  and  after  sur-ierv.  Postoperative  analue^ia  w.i-.  provided  b\  morphine 
given  as  indicatcil  by  the  clinical  staff,  but  its  atlminislralion  was  ailjnslcd  so  that  mor|iliiiic 
was  not  injocieil  in  the  .'>  h  precedini:  a  postoperative  blooil  sample,  in  all  cases,  \eniil.iiion 
was  continued  for  more  than  24  h  after  surgerv. 

/^(•r;cii-  of  Moridliiy  Dtiia.  A  literature  search  was  pertormed  for  reports  (mi  the  post- 
operative i>utcome  of  preterm  neonates  umlergomg  PDA  ligation.  .Mortality  ilata  were  avail- 
able from  a  total  of  40  reports  in  the  literature  1 1 .  y-4fi.  6.S)  and  these  were  analysed  to  define 
chronological  trenils  as  well  as  the  eftecis  of  anaesthetic  management  on  postoperative  out- 
come. Single  case  reports  and  those  with  insufficient  information  on  patient  outcome  147-.S2J 
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were  cxcluiicil  ficiiii  ihts  ;in;ilysis.  According  Id  ilicir  yc;ir  ill  puhlic;iiioii.  the.s<>  rcpDits  x^crc 
ilivlilccl  ink)  :>  chronological  periods;  1970-1975.  1976-1979  ami  19S()-I9.S?.  The  deliiiilion  o! 
anaestlielic  groups  was  hasetl  on  liie  prcdoniinanily  iiseil  nieihod  ol  anaesthesia  in  each 
siiidy.  Since  niosi  reports  did  not  contain  details  of  the  anaesthetic  inanauenieni  of  indi\  idual 
patients,  the  most  popular  niode  of  anaesthesia  was  ;issunieil  to  represent  unit  polic\  and  the 
anaesthetic  categories  weie  :illoc;iled  ;iccordinglv. 

For  purposes  of  analysis,  anacsiliciic  management  was  hioadiv  delincii  intii  tuo 
categories:  (1)  in  wliic!)  no  anaesthesia  or  minimal  anaesthesia  using  nitrous  o\iilc  uas 
administered  during  PDA  ligation  |9-.i2.  42.  44.  65)  and  (11)  in  which  neonates  received 
potent  anaesthetic  agents  such  as  haloihane.  cnflurane.  morphine  or  ketamine  1 1.  ."^.^-41 .  4.^. 
45|.  In  one  report  [.iS]  the  operative  procedure  was  carried  out  under  local  anaesthesia:  the 
results  from  this  were  included  in  category  II  since  it  is  expected  that  painful  stimuli  from  the 
surgical  trauma  were  almost  completely  al'><')lished  by  infiltration  with  lignocaine  and  since 
adult  studies  have  shown  that  local  »>r  epidural  analgesia  may  even  abolish  the  cataholic  stress 
reaction  to  surgery  |5|.  Hie  hormonal  and  met;ibolic  dat;i  were  imalyseil  by  Wilcoxons 
signeil-ranks  test  and  the  reviewed  mortality  data  were  an;dysetl  by  the  /"  test  |5.'|. 


Rcsiilis 

The  iiic;in  duration  of  surgery  tor  PDA  ligation  in  our  study  ^'^as  21  ±4 
inin  and  the  estimated  blood  loss  was  5±  I  ml.  According  to  a  previously 
cstahlisiied  stress-.-;coring  method  (.^4|.  all  infants  were  assessed  to  have  hoen 
subjected  to  moderate  surgicai'-sircsv (score  6-10)  ami  h;id  a  mean  scoio  o\' 
7..\+().4  (±SEM).  No  inlatu  died  in  the  present  slitdy. 

Honuonal  and  Metabolic  Response 

rr 

The  results  of  hormonal  and  metabolic  analyses  are  listed  in  table  I. 
Blood  glucose  concentrations  increased  significantly  (p  <  O.OO.^)  from  a  pre- 
operative level  of  4.6 ±0.5  to  10.3  ±  1.3  mmol/1  at  the  end  of  surgery  and 
remained  significantly  elevated  at  6  h  (p  < 0.025).  12  h  (p  <().{)()5)  and  24  h 
d")  < 0.025)  after  surgery  (fig.  I).  There  was  also  a  significant  rise  in  the  blood 
levels  of  lactate  (p  <0.0()5).  pyruvate  (p  <().()n5).  total  ketone  bodies 
(aceioaeeiale  and  hydroxybutyrate)  (p  <().()25)  atid  gheerol  (p  <().()()5)  b\- 
the  end  of  the  operative  procedure,  but  by  6  h  pi^sioperatively  the  le\els  o\ 
all  these  met;ibolites  had  reverted  to  their  pre-operative  values  (fig.  1-3). 
1  here  was  no  significant  alteration  in  blood  alatiine  concentration  during  or 
after  surgery  (fig.  2). 

The  levels  of  plasma  insulin  (table  11)  did  not  change  significantly  during 
surgery  or  in  the  postoperative  period  (lig.  4)  and.  con.sec|uently,  the  molar 
insulin/glucose  ratio  was  significantly  decreased  at  the  etid  of  surgery 
(p< 0.005)  (fig.  5). 
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Tabic  I.    Mciabdlic  cliaiiues  in  preterm  neonates  underLioin^  ligaiuin  i^f  a  paien;  ductus 
iirlcriosus  (mean  ±  Sl£M,  n  =  10,  \Vilcoxon"s  niatchcii-pairs  siirned- ranks  test) 


Metabolites  Prc-op. 

mmol/I 


End-op. 


6-hoiir 
postop. 


12-hour 
postop 


2-5-hour 
posiop 


Glucose  4.6  ±  0.5 

Lactate  1.5  ±0.1 

Pyruvate  0.10  ±.01 

Alanine  ().17±.0.'i 

Total  ketones  0.1 9  ±.04 

Glycerol  0.14  ±.0.1 


10.3  ±  I..1 
p<0.005 

2.6  ±  0..1 
p<0.005 

0.14  ±  .02 
p<().005 

0. 1 7  ±  .04 
n.s. 

0.36  ±  .12 
p<0.()25 

0.21  ±  .02 
p<0.0()5 


S.I  ±  2.2 
p<().025 

1.6  ±  0.3 
n.s. 

0.12  ±  .01 
n.s. 

0. 1 5  ±  .03 
n.s. 

0.20  ±  .04 
n.s. 

0.16  ±  .03 
n.s. 


7.1  ±  1.0 
p<().005 

1.5  ±0.2 
n.s. 

0.12  ±  .01 
n.s 

0. 16  ±  .03 
n.s. 

O.IS  ±  .05 
n.s. 

0.14  ±  .02 


7.3  ±  1.5 
p<().025 

1.5  ±  0.2 
n.s. 

0.1 2  ±.02 
n  s. 

0.14  ±.03 
n  s 

0.14  ±.03 

U.S. 

(II  I  ±.02 


10 
9  - 

6  - 

7  - 
6  - 

c    s  - 

1     L- 


*:f:  :1c 


3 
S     2  -|  5ic5f:*p<  0CX)5 
**p<  0.025 


Wilco»on  trst 


Pre  Erxl         en 
-op  -op 


t-'.ean  ~  SEV.,    n  :  10 
30- 

25  -^ 

^^ 

20 


:t:>:*P<0  005.  Wilco«on  Tjsr 


Pre   End  6h  12h 

-op  -op 


F;.V    /.  Levels  of  blood  uilucosc  and  blood  lactate  in  preterm  neonates  imder-join'j  PDA 
li<;ation. 
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I'i;^.  2.   Levels  of  blood  pyruvate  and  blood  alanine  in  preterm  neonates  niuler^oin^ 
I'DA  liualion. 
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Fii;.  .V  Levels  of  total  ketones  (acetoacctatc  and  hydro\ybiii\  rate)  ami  blood  ^l\ceii>l 
bclprc  ;ind  after  thoracotomy  for  PDA  .ligation  in  preterm  iieonaicb. 
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/Vt;.  ■/.   I'l;ism;i  insulin  ci)nccnir;ilions  in  prclcrni  nci>n;ilcs  iiiKlciiiinnu  PDA  liu.iiion. 
(Mc;in±SliM.  n  =  'J). 


25  n 


/•Vi,'.  S.  CIkimvics  in  insiilin/^lucosc  ratio  ni  prcli.-i  ni  ncon.iic-.  inu)<:ii;<>MiL:  PDA  liii.iimn. 
{ML-;ni±SEM.  n  =  V.  WiIcdnhii's  matchc(.l-|)airs  sij^nci-l-r.ink-.  k--.i  :  p  <ll.()il5) 


A'civc'ii'  of  Moridliiv 

From  published  rcporls  on  tlic  postoperative  outcome  ol  1.157  pieterm 
neonates  undergoing  ligation  of  a  I'DA  2S7  deaths  were  recorded  giving  rise 
to  an  overall  mortality  ol  25%.  There  was  no  significant  correlation  beiween 
the  individual  mortality  rate  in  each  study  and  the  mean  weight  of  patients  in 
that  study. 
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I'nhic  II.    EndiKrinc  changes  in  prcierni  neonates  undergoing  ligation  of  a  paieni  ductus 
arteriosus  (mean  ±  SEjM,  n  =  9.  Wilcoxon's  matched-pairs  signed-ranks  test) 


Prc-op. 

End-op. 

6-honr 

1  2-hour 

24-hour 

postop. 

postop. 

postop. 

Insulin                  104  ±  45 

74  ±  20 

90  ±  25 

56  ±  12 

95  ±  .^.'i 

pruol/l 

n.s. 

n.s. 

n.s. 

n.s. 

Insulin/glucose  21.2  ±  10.2 

5.4  ±  1.7 

14.5  ±4 

2 

10.1  ±2.5 

15.1  ±4.2 

ratio. 

p<0.005 

n.s. 

n.s. 

n.s. 

pmol/nimol 

On  dividing  the  material  into  three  chronological  periods,  the  overall 
mortality  rate  in  1970-1975  was  34%  (n  =  198),  in  1976-1979  mortality  was 
33%  (n  =  349),  and  had  decreased  significantly  to  \l"/o  (p  <0.001; 
7/ =  .39. 03)  in  the  period  1980-1983  {n  =  6I0)  (fig.  6).  On  rc-aneilysis  of  this 
data  according  to  the  different  categories  of  anaesthetic  management,  over- 
all postoperative  mortality  in  the  group  receiving  no  anaesthesia  or  minimal 
anaesthesia  during  surgery  was  26%  (n  =  877)  and  in  the  group  administered 
potent  anaesthetic  agents  during  surgery  it  was  21%  (n  =  280).  The  differ- 
ence in  mortality  between  the  two  anaesthesia  groups  was  not  significant 
(p> 0.05;  7/ =  2.497).  '''"*'"    /' 


Discussion 

The  endocrine  and  metabolic  response  of  preterm  neonates  subjected  to 
anacsiiiesia  and  surgery  has  not  been  investigated  previously.  Since  post- 
traumatic morbidity  and  mortality  in  high-risk  adult  patients  have  been 
ri.*lated  to  the  magnitude  and  duration  of  their  catabolic  stress  response,  it  is 
imperative  that  such  relationships,  if  ihey  exist,  should  be  established  for  the 
sick  preinaiurc  infant  so  that  therapeutic  measures  may  be  considered  for 
modification  of  the  neonatal  stress  response. 

The  preterm  neonates  included  in  this  study  were  very  similar  in  their 
clinical  condition  at  the  time  of  surgery,  they  experienced  the  same  surgical 
procedure  and  virtually  the  saine  anaesthetic  management.  Other  factors 
which  could  affect  peri-operative  metabolism,  particularly  intravenous  fluid 
therapy  and  postoperative  analgesia,  were  standardised  for  all  neonates 
investigated.  Parenteralnutrition  solutions  containing  amino  acids  or  soluble 
fats  were  not  given  from  6  h  pre-operaiively  up  to  24  h  after  surgery. 
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Fti^.  6.  Chronoloj;ic;iI  trends  from  review  of  puhlishctl  posioper;nivc  moruiliiy  d;iui  fol- 
lowing ligation  of  patent  ductus  arteriosus  in  preienii  neonates.  2S7  deaths  were  recorded 
from  the  postoperative  outcome  of  1.157  neonates  undergoini:  PDA  liiiation.  (Overall  mor- 
tality: iy7()-75  =  34X.  197f>-7y  =  327o  1980-83=  \7X. 
•/■  lest :  p  <<().(X)I .  -/.-  =  39.03.) 


The  most  prominent  c;ii;ibolic  cUcct  that  we  have  documented  is  the 
development  of  a  highly  significant  hyperglycaemia  during  surgery  (fig.  1) 
which  persisted  for  more  than  24  h  following  surgery.  The  mechanism  of 
post-surgical  hyperglycaemia  can  be  explained  on  the  basis  of  stress-related 
changes  in  the  secretion  of  iiuulin  and  the  counter-regulatory  hormones  (55). 
Pcspite  the  marked  increase  in  blood  glucose  concentrations,  insulin  levels 
did  not  change  during  surgery  or  in  the  postoperatixe  period  (fig.  4).  Con- 
sequently, the  insulin/glucose  molar  ratio  decreased  significantly  at  the  end 
of  surgery'and  remained  low  thereafter  (fig.  5).  The  total  lack  of  insulin 
secretion  in  response  to  post-surgical  hyperglycaemia  may  either  be  due  to  a 
decreased  responsiveness  of  beta-cells  in  the  premature  pancreas  which  has 
been  documented  previously  [66],  or  may  possibly  be  caused  by  a  direct 
inhibition  of  insulin  secretion  by  adrenaline  release  during  surgery  167),  Ir  is 
not  known  whether  handling  of  the  vagus  nerve  which  occurs  during  PDA 
liualion  has  anv  role  to  play  in  the  inhibition  of  insulin  secretion  aticr 
surgery. 

Due  to  constraints  on  the  volume  of  blood  sampling,  the  counier-ieg- 
ulatory  liormoncs,  glucagon  and  the  catecholamines  were  not  measured  in 
this  study. -In  a  previous  report,  however,  we  have  proposed  that  post-surgi- 
cal hyperglycaemia  in  newborn  infants  is  initiated  by  adrenaline  release  dur- 
ing surgery  and  is  maintained  into  the  postoperative  period  by  glucagon 
secretion  [54).  Studies-  of-  postopcrairve  glucose  turnover  using  stable 
isotopes  will  be  required  to  define  whether  these  changes  are  predominantly 
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due  lo  increased  endogenous  glucose  production  or  decreased  peripheral 
utilisation  in  the  preterm  neonate. 

Associated  with  the  increase  in  blood  glucose  concentration,  significant 
increases  in  blood  lactate  and  pyruvate  levels  were  seen  immediately  after 
surgery  (fig.  1.  2).  The  increa.scd  production  of  these  metaboliics  may  be 
related  to  alterations  in  glucose  homeostasis  in  response  to  surgical  stress. 
Studies  in  adult  surgical  patients  have  shown  that  adrenaline  release  during 
surgery  causes  an  increased  production  of  lactate  and  pyruvate  in  skeletal 
muscles  (56).  As  shown  by  double-isotope  lurnover  studies  in  neonates  [57]. 
these  metabolites  are  removed  from  the  circulation  by  the  liver  to  be  used  as 
substrates  for  hepatic  gluconeogencsis  and  thus  may  contribute  towards  the 
postoperative  hyperglycacmia  [58J. 

In  addition  to  causing  an  exhaustion  of  carbohydrate  reserves  in  the  pre- 
term neonate,  the  substantial  and  prolonged  hyperglycaemic  response  may 
have  important  clinical  implications  due  to  its  effect  on  plasma  osmolality 
[59].  In  preterm  neonates,  the  association  of  hyperlactataemia  [60]  together 
with  a  rapid  increase  in  plasma  osmolality  [61]  may  have  deleterious  effects 
on  the  renal  cortex  and  cerebral  substance  and  may  even  lead  to  intraven- 
tricular haemorrhage  [62]. 

The  significant  increase  in  jhe  blood  .levels  of  total  ketone  bodies  and 
glycerol  at  the  end  of  surgery  (fig."  3)  was  pVobably  a  consequence  of  lipolysis 
ancf'ketogencsis  stimulated  by  catecholamine  release  during  suigcry  [54]. 
The  metabolism  of  ketone  bodies  in  peripheral  tissues,  through  the  forma- 
tion of  citrat&'and  inhibition  of  phosphofructokinase,  may  further  inhibit  the 
peripheral  utilisation  of  glucose  and  contribute  towards  the  postoperative 
hyperglvcaemia  in  neonates  [63].  Studies  of  glycerol  turnover  in  newborn 
infants  have  shown  that  75%  of  glycerol  thus  formed  enters  the 
gluconeogenic  pathway  in  the  neonatal  liver  and  contributes  to  5%  of  hepa- 
tic glucose  production  |64].  At  present  it  is  not  known  whether  all  ihcsc 
metabolic  pathwavs  are  completely  functional  in  the  premature  intani.  From 
these  data,  therefore,  we  propose  that  preterm  infanis  subiecied  to 
thoracotomy  under  minimal  anaesthesia  can  mount  a  subsiamial  suess 
response  which  is  characterised  by  hvperglycacniia.  hypcrlacialacinia. 
hyperketonacmia.  together  with  increases  in  blood  glycerol  and  blood  pyru- 
vate, and  the  inhibition  of  insulin  secretion. 

It  is  not  possible  to  objectively  equate  ihc  degree  of  surgical  stress 
experienced  by  preterm  neonates  during  PDA  ligation  with  the  stress  of  a 
particular  surgical  procedure  in  adult  patients:  therefore,  a  strict  comparison 
of  the  metabolic  stress  response  .of  premature  infants  with  that  of  adults,  is 
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difficult,  and  may  even  be  unscieniific.  However,  data  from  aduit  studies 
suggest  that  a  similar  magnitude  of  metabolic  change  in  aduit  patients  would 
be  associated  with  surgical  procedures  of  much  greater  severity  than  a  simple 
thoracotomy.  Although  the  suppression  of  insulin  secretion  and  post-surgical 
hyperglycaemia  persist  for  a  longer  period  than  in  adults,  other  features  of 
the  metabolic  stress  response  are  short-lasting  in  the  preterm  neonate.  It  is 
possible  that  this  pattern  of  metabolic  change  is  perhaps  a  consequence  of 
the  minimal  anaesthesia  that  was  given  during  surgery. 

In  this  study,  anaesthesia  was  provided  by  nitrous  oxide,  oxygen  and 
^-tubocurarine  as  is  the  current  practice  in  our  hospital  for  preterm  infants. 
For  infants  with  a  high  oxygen  requirement,  lower  concentrations  of  nitrous 
oxide  were  used  in  order  to  maintain  adequate  oxygenation.  Moreover,  at 
certain  stages  of  the  surgical  procedure,  for  example  during  retraction  of  the 
left  lung,  the  flow  of  nitrous  oxide  was  decreased  and  occasionally  stopped 
altogether.  This  anaesthetic  method  is  the  most  widely  used  technique  for 
premature  babies,  and  as  shown  by  our  literature  search,  was  employed  for 
76%  preterm  neonates  undergoing  thoracotomy  for  ligation  of  a  PDA.  It  has 
been  questioned  whether  the  preterm  neonate  is  capable  of  feeling  or  dis- 
criminating pain  and  whether  anaesthesia  is  necessarv  at  all  during  surgery 

17]. 

From  adult  patients  uncTcrgoihg  mi^jor  surgical  or  accidental  trauma  it  is 
evident  that  a  number  of  complications  may  be  precipitated  by  the  endocrine 
'and  metabolic  response  to  surgical  stress.  These  include  severe  weight  loss, 
cardiopulrnonary  insufficiency,  thromboembolism,  gastric  stress  ulcers, 
impaired  immunological  function,  prolonged  fatigue  and  convalescence  [3]. 
Moreover,  post-traumatic  morbidity  and  mortality  in  high-risk  patients  have 
been  related  to  metabolic  parameters  of  the  stress  response  [4].  Con- 
sequently, specific  anaesthetic  techniques  have  been  recently  dc\eloped  in 
order  to  inhibit  the  stress  response  of  high-risk  adult  patients  undergoing 
major  surgery  [3].  It  is  presently  not  known  whether  inhibition  of  the  stress 
response  in  preterm  neonates  will  lead  to  a  decrease  in  postoperative  compli- 
cations and  an  improvement  of  post-surgical  morbidity  and  mortalitv. 

The  mortality  data  from  the  published  literature  on  PDA  ligation  was 
analysed  in  order  to  define  chronological  trends  and  the  effects  of  anaesthe- 
tic management.  The  clinical  outcome  in  terms  of  morbidity  could  not  be 
studied  since  a  uniform  measure  of  morbidity  was  not  applicable  to  all  pub- 
lished reports.  On  analysis  of  the  pooled  mortality  data,  there  was  no  sig- 
nificant difference  between  the  survival  of  neonates  given  'inadequate' 
anaesthesia  and  those  given  "adequate"  anaesthesia.  The  lack  of  difference 
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between  tliese  groups  is  not  surprising  since  the  anaestlieiic  ;igenis  given  to 
tlie  Inttcr  croup  were  not  sufficient  lo  inhibit  the  endocrine-niei;\bolic  sircss 
response  at  all.  In  aduit  subjects,  inhibition  of  the  stress  response  can  only  be 
obtained  by  high-dose  narcotic  anaesthesia  or  epidural  analgesia.  Moreover. 
it  is  probable  that  the  premature  infants  included  in  this  analysis  from  ilie 
various  published  reports  were  a  heterogenous  group  of  patients  and  thai 
there  was  a  wide  variation  in  the  chnical  practices  followed  by  diftercni 
neonatal  units.  It  is  also  possible  that  the  published  postoperative  outcome  in 
each  report  is  not  strictly  representative  of  the  outcome  of  all  preterm  neon- 
ates undergoing  PDA  ligation  in  that  particular  centre. 

The  chronological  trend  observed  in  this  analysis,  showing  a  substantial 
decrease  in  postoperative  mortality  during  the  period  19S()-19S3  was 
expected.  This  is  due  not  only  to  recent  advances  in  surgical  technique  and 
neonatal  care,  but  also  due  to  the  development  of  sophisticated  monitoring 
techniques,  optimum  ventilatory  management,  intravenous  feeding  and  the 
availability  of  safe  and  effective  antibiotics.  The  trend  for  earlier  ligation  ot  a 
PDA  as  well  as  previous  indomeihacin  therapy  may  also  have  some  effect  on 
the  postoperative  outcome  (51). 

Nonetheless,  the  present  study  has  confirmed  that  the  human  preterm 
neonate  subjected  to  surgical  stress  under  minimal  anaesthesia  mounts  n  sub- 
stantia! and  prolonged  catabolic-reaciion  in  the  postoperative  period  Given 
the.' beneficial  effects  of  modification  of  the  endocrine-metabolic  stress 
response  of  adult  patients,  it  needs  to  be  investigated  whether  manipulation 
of  the  surgical  stress  response  of  preterm  neonates  will  have  any  beneficial 
effects  on  postoperative  morbidity  and  mortality. 
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Can  the  Human  Neonate  Mount  an  Endocrine  and  Metabolic 
Response  to  Surgery? 

By  K.J.S.  Anand.  M.J.  Brown,  R.C.  Causon,  N.D  Chnstofides,  S.R.  Bloom,  and  A.  Aynsley-Green 

England 


9  Little  is  known  of  the  ability  of  the  human 
newborn  infant  to  mount  an  endocrine  and  metabolic 
response  to  surgical  trauma.  Blood  concentrations  of 
glucose,  lactate,  pyruvate,  alanine,  hydroxybutyrate, 
acetoacetate.  and  glycerol  together  with  plasma 
concentrations  of  insulin,  glucagon,  adrenaline,  and 
nonadrenaline  were  measured  in  33  infants  (26  term. 
7  preterm)  subjected  to  surgery  during  the  neonatal 
period.  The  results  show  that  newborn  infants  can 
indeed  mount  a  substantial  endocrine  and  metabolic 
stress  response,  the  main  features  of  which  are 
hyperglycemia  and  hyperlactatemia  associated  with 
the  release  of  catecholamines  and  the  inhibition  of 
insulin  secretion.  There  are  specific  differences 
between  preterm  and  term  neonates  and  between 
neonates  anesthetised  by  different  anesthetic  tech- 
niques in  the  pattern  of  this  response. 

INDEX  WORDS:  Neonatal  surgery  stress  response. 

IN  ADULT  PATIENTS  subjected  to  surgery 
the  plasma  levels  of  Cortisol,  catecholamines, 
glucagon,  prolactin,  and  growth  hormone 
increase  perioperatively.  whereas  insulin  se- 
cretion is  suppressed.' "  These  hormonal  changes 
trigger  a  cascade  of  metabolic  .adjustments 
resulting  in  endogenous  protein  breakdown,  gly- 
cogenolysis,  gluconeogenesis.  and  lipolysis.  This 
endocrine-metabolic  response  is  not  always  bene- 
ficial and  may  precipitate  a  number  of  undesira- 
ble effects  including  increased  morbidity  and 
mortality  in  high-risk  adult  patients.'"* 

The  catabolic  stress  reaction  to  surgery 
assumes  greater  significance  in  the  context  of 
newborn  infants.  The  normal  neonate  exists  in  a 
precarious  metabolic  milieu  as  it  adapts  both  to 
the  postnatal  environment  and  to  postnatal  nutri- 
tion.' Moreover,  the  infants  body  reserves  of 
carbohydrate,  fat.  and  protein  are  limited  at  a 
time  when  it  has  to  meet  the  metabolic  cost  of 
rapid  growth  and  organ  maturation.  It  would 
seem,  therefore,  to  be  particularly  disadvanta- 
geous, if  not  life-threatening,  for  a  seriously  ill  or 
premature  neonate  to  experience  a  severe  and 
prolonged  catabolic  reaction  to  surgery  This 
contention  is  supported  b\  the  higher  morbidity 
and  mortality  that  occurs  in  neonates  than  in 
older  children  or  adults  subjected  to  similar 
surgical  procedures.''  '" 


Little  is  known  of  the  neonatal  endocrine  and 
metabolic  response  to  surser\  and  this  has  led  to 
empirical  anesthetic  practice.  Thus  it  is  recom- 
mended that  as  light  an  anesthetic  as  possible 
should  be  given  to  neonates:"  '"  even  the  need  for 
anesthesia  at  all  has  been  questioned  and.  i:-. 
some  centers,  major  surgery  is  performed  on  sick 
and  premature  neonates  under  the  influence  o:' 
muscle  relaxants  alone."""  This  study  vxa^ 
designed  to  help  resolve  some  of  these  controver- 
sies. 

MATERIALS  AND  METHODS 

Wiih  ihe  Eihics  Commiuee  approval  and  imh  parents' 
consent.  3.i  neonates  undergoing  surgerx  1^6  term  and 
preterm,  mean  birthweight  30  r  0  1  kg  and  1  .■<  -  0  I  kc 
mean  postnatal  age  14  =  3  and  32  t  5  da>s.  respcctiveUI 
were  studied  Infants  born  small  for  gestational  age  »erc 
excluded  from  the  stud>  None  of  the  infants  experienced 
metabolic  abnormalities  or  asphvxia.  h\pothermi.i.  trauma. 
or  hemorrhace  within  the  72  hours  preceding  surger> 

Venous  blood  samples  were  drawn  immediately  before  the 
induction  of  anesthesia,  at  Ihe  end  of  surgery,  and  at  b.  12. 
and  24  hours  following  surgery  Blood  levels  of  glucose. 
lactate,  pyruvate,  alanine,  hydroxy bui> rale,  acetoacetate 
and  glycerol  were  measured  by  spccitic  enzymatic  methods:  ' 
plasma  levei:>  of  insulin  and  glucagon  were  measured  bv 
radioimmunoassay"'^"':  adrenaline  and  noradrenaline  b>  a 
double-isotope  radio-enz\ malic  assa\  "■ 

Premedication  was  with  atropine  (0  02-0  04  mg'kgi 
alone.  Anesthetic  agents  were  limited  to  the  use  of  thiopen- 
tone, halothane.  d-tubocurarme.  and  nitrous  oxide:  opiates 
were  not  given  Intravenous  dextrose  was  infused  ai  a  stan- 
dard rate  of  3  to  7  mg  'kg  'mm  Following  surgerv.  intramus- 
cular injections  ofomnopon  or  morphine  were  given  postoper- 
ativcK  as  indicated  but  their  administration  was  adjusted  so 
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SURGICAL    STRESS    SCORE 


AMOUNT    OF    BLOOD    LOSS:- 

<  5%    Blood   Vclure  0 

5-101    Blood   Voluire  1 

10-15"    Blood   Volume  2 

>  15-    Blood    \tlunie  3 

(Davenport  HT,  Barr  MS,  Canad  Med  Asso  J 

(1963)  89,  1309-1313) 

SITE  OF  SURGERY :- 

Superficial  0 

Intra-Abcotr.inal  1 

Intra-Thoracic  2 

AMOUNT  OF  TISSUE  TRAUMA:  (skin  incision,  muscle  etc) 

Minimal  1 

Moderate  2 

Maximal  3 

EXTENT  OF  VISCERAL  TRAUMA: - 

Prolonged  handling  2 

Minor  Resection  3 

Major  Resection  4 


DURATION  OF  SURGERY :- 


0-30  minutes 

30-90  minutes 

90-180  minutes 

> 180  minutes 


ASSOCIATED    STRESS    FACTORS: 


SCORING    PRCXEDURE:- 
SCOBE      0-5         Minor 
SCORE       6-10       Moder 
SCORE        11    -    20        SPVerp 


HvpotrrerT.ia    1.5-3    C 

>    3°C 

Localised  Infection 

Generalised  Infection 
(e.g.  NEC,  Septicaemia, 
etc) 
Cardiopulmonary  Bypass 


Fig  1 .       Surgical  sir 


thai   lhe>    were   noi   injecied   tn   Ihc   3   hour^  preceding  a 
posioperalive  blood  sample 

The  exieni  of  operative  stress  was  calculated  bx  usina  a 
scoring  method  based  on  factors  that  contribute  to  the  stress 
of  surgical  trauma  (Fig  I ).  together  with  others  specific  lor 
neonatal  pjiicnis  According  to  this  score,  the  magnitude  of 
surgical  sireis  was  minor  (score  0-5)  in  9  patients,  moderate 
(score  fc-IOl  in  20  patients,  and  severe  (score  I  1-20)  in  4 
patients  The  results  were  analyzed  by  the  nonparametric 
Wilcoxon.  Mann-Whitney  U.  and  Spearman  rank  coefticient 
tests. 


RESULTS 
Overall  Data 

The  resulls  of  metabolic  anci  hormonal  anals- 
sis  from  all  33  patients  are  listed  in  Table  I. 
Blood  glucose  concentrations  increased  signifi- 
cantly at  the  end  of  surgery,  and  remained 
elevated  at  6  hours  and  1 2  hours  posioperaiiveK. 
There  was  a  significant  increase  in  blood  concen- 
trations of  lactate,  pyruvate,  total  ketone  bodies 
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Table  1     Perioperative  Changes  in  Blood  and  Plasma  Concentrations  of  Metabolic  Fuels  and  Hormones  i 

Subjected  to  Surgery 


N 

Pie-oc 

End-op 

6h, 

i;  h- 

2-n- 

Metabolic 

Changes 

33 

4.8  • 

0.2 

1 1   1  -   1.0 

7  0  z  0.9 

7  6    r 

1  4 

Glucose 

mmol/L 

5.5  r  0  5 

P<<    GOT* 

P-.  .001 

p  -,  .00 ; 

NS 

Lactate 

mmol/L 

33 

1.6    T 

0  1 

2  9   .  0.3 

2.1  =  0  3 

2  0  = 

0.2 

18.-02 

P<-^  .001 

P<  .05 

P  _    01 

NS 

Pyruvate 

mmol/L 

33 

0   10  : 

.01 

0  16  -  .02 
P<..  .001 

0  13  :  .01 
NS 

0.13  r 
NS 

01 

0  1  1  -    0 : 
NS 

Alanine 

mmol/L 

33 

0  22  I 

.01 

0  24  -  .02 
NS 

0  24  r    02 
NS 

0.25  - 
NS 

03 

0  2-  -_  .0- 
NS 

Total  ketones 

mmol/L 

33 

0.18  r 

.02 

0  30  I  .05 
P  <.  .005 

0  17  ;  .02 
NS 

0   17: 

NS 

03 

C  16  r    c: 
NS 

Glycerol 

mmol/L 

33 

0  17  z 

.02 

0  25  -    03 
P  <  .005 

0  17  -  .02 
NS 

0    19    r 

NS 

02 

0  16  r  c: 

NS 

Hormonal  Changes 

14 

0  08  I 

.02 

0  44   :   .17 

0  08  r    02 

0  05    r 

01 

Adrenaline 

ng/mL 

0  08    r     04 

P<   001 

NS 

NS 

NS 

Nonadrenalini 

e           ng/mL 

U 

081  1 

14 

1  62  T    41 
P  ^   005 

1.23  z  .32 
NS 

1  35  z 
NS 

.42 

087  z  .12 
NS 

Insulin 

mU/L 

27 

12  : 

2 

15  r  3 

21  ±  4 

17  z 

4 

22   :  4 

NS 

NS 

P^  .025 

P  -,   025 

Glucagon 

pmol/L 

7 

29  r 

6 

31-7 
NS 

23  ±  5 
NS 

16  z 
NS 

5 

16   :   5 
P  -    025 

•All  values  Mean  ;  SEM. 

fWilcoxon  s  matched-pairs  signed-ranks  test  from  preoperative  values. 


(aceioacetate  and  hydroxybutyrate),  and  glyc- 
erol during  surgery.  Levels  of  blood  lactate 
remained  elevated  until  12  hours  after  surger\ 
whereas  all  other  metabolites  reverted  to  preop- 
erative levels  by  6  hours  postoperatively.  No 
significant  changes  were  seen  in  blood  alanine 
concentration  during  or  after  surgery. 

There  was  a  highly  significant  increase  in 
plasma  adrenaline  and  noradrenaline  concentra- 
tions at  the  end  of  surgery,  but  the  levels  of 
plasma  insulin  and  glucagon  did  not  change  in 
the  immediate  perioperative  period.  By  12  hours 
following  surgery,  a  significant  increase  was 
recorded  in  insulin  levels  which  was  maintained 
up  to  24  hours  postoperatively  whereas  glucagon 
levels  had  decreased  significantly  by  24  hours 
postoperatively. 

Blood  glucose  concentrations  were  strongU 
correlated  with  plasma  adrenaline  (Fig  2)  at  the 
end  of  surgery  (r,  =  0  95.  N  =  14,  P  <  0.0001) 
and  with  plasma  glucagon  at  6  hours  postopera- 
tively (r,  =  0.86.  N  =  7,  P<0.05).  Levels  of 
blood  lactate  were  correlated  with  plasma  adren- 
aline concentrations  at  the  end  of  surgery 
(r,  =  0.61,  N  =  \4.P  <  0.025)  and  6  hours  after 


surgery  (r,  =  0.70.  N  =  II.  /»<  0.01)  .•X  signifi- 
cant correlation  was  also  present  between  blood 
glycerol  levels  and  plasma  adrenaline  (r,  =  0.76. 
N  =  14.  P  <  0.005)  and  noradrenaline 
(r,  =  0.63.  N  =  14.  />  <.  0.01 )  at  the  end  of  sur- 
gery. 

Preterm  and  Term  Neonates 

Values  relating  to  6  preterm  and  6  term  neo- 
nates were  compared;  all  had  experienced  mod- 
erate surgical  stress  (score  6-10)  and  had 
received  the  same  anesthetic  technique  (nitrous 
oxide,  d-tubocurarine.  and  oxygen) 

There  was  no  significant  difference  between 
preterm  and  term  neonates  in  blood  glucose  (Fig 
3).  pyruvate,  total  ketone  bodies,  and  glycerol 
levels  before  or  after  surgery.  However,  blood 
lactate  concentrations  increased  significantK  in 
preterm  neonates  during  surgery  and  did  not 
change  in  the  term  neonates.  Postoperatively, 
blood  levels  of  alanine  increased  in  the  term 
neonates  (P  <  0.025)  whereas  no  change 
occurred  in  the  preterm  neonates  (Fig  3).  Plasma 
insulin  levels  increased  markedlv  in  the  term 
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f      1£ 


=      12 


p«  0.0001 


0           0.2          a4          0.6    1.0         1.8         2.i 
Adrenaline    ng/ml      > 

Fig  2.  Correlation  between  blood  glucose  and  plasma 
adrenaline  concentrations  at  the  end  of  surgery.  The 
Spearman  rank  correlation  coefficient  (r.)  was  calculated 
from  the  data  of  14  patients  in  whom  c^echolamine  levels 
were  measured  and  was  highly  significant  IP  <'  0.0001). 

neonates  and  were  significantly  higher  than  in 
preterm  neonates  at  the  end  of  surgery  through 
to  24  hours  after  surgery  (Fig  4). 

Specific  Anesthetic  Techniques 

In  the  group  of  term  neonates  undergoing 
moderate  surgical  stress  (score  6-10).  there  were 
6  who  received  an  anesthetic  regimen  of  haio- 
thane  ({"v^  to  2'^  for  induction.  0.5'^  for  mainte- 
nance), nitrous  o.xide  (50'^).  d-tubocurarine.  and 
oxygen:  and  another  5  who  received  thiopentone 
(4  to  5  mg/kg  for  induction.  1  to  2  mg/ks 
supplement  if  surgery  lasted  over  one  hour), 
nitrous  oxide  (SC^  ).  d-tubocurarine.  and  oxygen 
The  results  from  these  groups  were  therefore 
compared. 

Neonates  who  received  thiopentone  anesthesia 
experienced  a  significantly  greater  glycemic 
response  than  those  who  received  halothane  (Fig 


2 
3.0 


^  2.0 


1.0 

.33r 

.30 

I  -2^ 

~   .21 

o 

e 

E    .18 

i    .12 

<: 

.OS 


Pre  PosI 
-op    -op 


12  hr 


24  hr 


Fig    3.       Comparison    of   metabolic   changes   in    preterm 

(O  -O.     N  -  6)    and    term    (• •.     N  -  6)     neonates 

CP  .   0.05.  Mann-Whitney  U  test) 

5).  There  were  no  significant  differences  between 
the  two  groups  in  the  blood  levels  of  lactate. 
pvruvate.  alanine,  total  ketones,  and  glycerol 
before  or  after  surgerv.  Moreover,  no  significant 
ditTerences  were  found  in  the  plasma  insulin 
levels  of  the  two  groups  perioperatively  ( Fig  5). 
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6hr       12  hr 


24  hr 


Fig    4.       Comparison    of    changes    in    plasma     insulin 

between  preterm  (O O.  N  -  61  and  term  (• •,  N  -  61 

neonates  i'P  <  0.05.  "P  <  0.025,  •'•'P  <  0  001,  Mann- 
Whitney  U  test), 

DISCUSSION 

Remarkabl\  liule  is  known  of  the  metabolic 
and  endocrine  responses  of  human  neonates  sub- 
jected to  surgery.  In  studies  that  can  be  criticized 
on  methodological  grounds.  Elphick"'""'  and 
Pinter"'''"'  showed  that  blood  glucose  levels 
increased  during  surgers  and  remained  elevated 
for  several  hours  even  though  glucose  clearance 
rates  were  not  altered.  No  consistent  changes 
occurred  in  the  levels  of  blood  lactate,  urea, 
plasma  amino  acids,  or  free  fatty  acids  Blood 
triglycerides  decreased  postoperatively,  whereas 
other  neutral  lipids  were  unaltered.  From  these 
studies,  it  was  concluded  that  anesthesia  and 
surgery  in  the  neonate  caused  a  short-lasting 
metabolic   disturbance,   the   cause   and   conse- 


quences of  which  were  unclear.  These  studies 
represent  the  only  pre\  ious  attempts  to  define  the 
metabolic  responses  of  newborn  infants  to  surgi- 
cal trauma. 

In  this  study,  the  various  factors  that  could 
affect  perioperative  metabolism  apart  from  anes- 
thesia and  surgery  were  standardized  as  far  as 
possible.  Preoperative  star\aiion  was  limited  to  4 
hours,  perioperative  fluid  therap>  was  adjusted 
in  order  to  deliver  dextrose  at  a  rate  c>(  ?  to  7 
mg/kg/min.  parenteral  nutrition  was  not  gi\en. 
and  the  timing  of  postoperative  analgesia  was 
adjusted  so  as  to  have  no  anticipated  effect  on  the 
hormonal  or  metabolic  variables  measured. 

Thc  most  consistent  metabolic  effect  docu- 
mented is  the  development  of  postoperative 
hyperglycemia.  The  mechanism  of  this  can  be 
considered  in  relation  to  the  concurrent  changes 
in  the  secretion  of  insulin  and  the  counter-regula- 
tory hormones,"  At  the  end  of  surger).  the 
strong  correlation  between  blood  glucose  and 
plasma  adrenaline  values  implies  that  the  h\per- 
glycemic  response  may  be  precipitated  b>  adren- 
aline release  during  surgery.  However,  within  6 
^•hours  the'blood  glucose  concentrations  were  onK 
poorly  related  to  adrenaline  levels,  but  were 
significantly  related  to  plasma  glucagon  concen- 
trations. We  propose  therefore  that  postsurgical 
hvperglycemia  in  neonates  is  initiated  b\  adren- 
aline release  and  is  maintained  into  the  earl> 
postoperative  period  b\  glucagon  secretion.  Of 
greater  potential  importance,  however,  is  the 
apparent  lack  of  insulin  secretion  during  surgery 
and  in  the  early  postoperative  period,  probably 
due  to  a  direct  inhibition  of  insulin  secretion  by 
adrenaline  Consequentl\.  the  insulin,  glucose 
molar  ratio  decreased  significantly  at  the  end  of 
surgery  (Fig  6).  reflecting  inappropriately  low 
insulin  levels  for  the  circulating  glucose  concen- 
trations. However,  insulin  levels  were  found  to  be 
significantly  elevated  at  12  and  24  hours  postop- 
eratively, thereby  restoring  blood  glucose  to  nor- 
mal levels. 

The  substantial  hypergUcemic  response,  par- 
ticularly in  the  severe  surgical  stress  group  has 
important  clinical  implications  due  to  its  effect 
on  plasma  osmolalit>  In  newborn  infants,  an 
increase  in  plasma  osmolality  of  greater  than  25 
mOsmols/kg  H;0  over  a  period  of  4  hours  can 
have  detrimental  effects  on  the  renal  corte.x  and 
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Changes  in  insulin  /  glucose  ratio  in  newborn 
IN  -  27)  undergoing  surgery  {•••P  <  O.OOS.  Wil- 
matched-pairs  signed-ranks  test). 


cerebral  substance  and  may  even  lead  to  inira- 
ventricular  hemorrhage.'""' 

Concurrent  with  postoperative  hyperglycemia 
were  significant  increases  in  blood  lactate  and 
pyruvate  concentrations.  Plasma  adrenaline  and 
blood  lactate  levels  correlated  significantly  at  the 
end  of  surgery  and  6  hours  postoperatively,  sug- 
gesting a  cause  and  efTeci  relationship.  There 
may  be  a  physiological  role  for  these  changes 
since  lactate  and  pyruvate  form  important  sub- 
strates for  hepatic  gluconeogenesis  in  the  postop- 
erative period. 

The  increase  in  blood  total  ketone  body  and 
glycerol  levels  during  surgery  probably  reflects 
catecholamine-stimulated  lipolysis  and  ketogen- 
esis,  further  evidence  for  this  being  the  strong 
correlation  of  blood  glycerol  concentrations  with 
plasma  adrenaline  and  noradrenaline  levels  at 
the  end  of  surgery. 

Comparison  of  Preterm  and  Term  Neonates 

The  metabolic  response  to  surgery  in  preterm 
neonates  was  not  very  different  from  that  of  term 
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neonates.  Glucose  levels  increased  equally  in 
both  groups,  although  there  was  a  trend  toward 
greater  postoperative  hyperglycemia  in  the 
former.  Preterm  neonates  also  developed  a  sig- 
nificant degree  of  hyperlactatemia  durmg  sur- 
gery, possibly  due  to  deficiency  of  the  key  hepatic 
gluconeogenic  enzymes. 

Turnover  studies  using  stable  isotopes  will  be 
needed  to  clarify  the  mechanism  of  these  changes 
and  the  differences  in  alanine  levels  between  the 
groups. 

Finally,  insulin  levels  increased  postopera- 
tively in  the  term  neonates  but  did  not  change  in 
the  preterm  neonates.  This  findmg,  possibly  due 
to  a  decreased  responsiveness  of  beta-cells  in  the 
premature  pancreas."  may  explain  the  tendency 
of  preterm  neonates  to  maintain  higher  blood 
glucose  levels  than  term  neonates  during  the 
postoperative  period.  The  deleterious  effects  of  a 
hyperosmolar  slate  and  lactic  acidaemia  are  of 
even  greater  potential  significance  in  this  group 
than  in  full-term  infants. 

Comparison  of  Specific  Anesthetic  Techniques 

The  only  significant  difference  between  neo- 
nates anesthetised  with  :thiopentone  and  halo- 


thane  was  a  greater  hyperglycemia  at  the  end  oi 
surgery  in  the  former  group.  This  effect  uaj 
short-lasting  and.  by  6  hours  after  surgery,  blood 
glucose  levels  in  both  groups  were  similar.  Since 
there  was  no  difference  in  the  insulin  le\el>  it  is 
possible  that  this  was  a  direct  eflect  of  thiopen- 
tone on  glucose  metabolism,  as  has  been  sug- 
gested in  adult  subjects  ''''' 

In  conclusion,  this  study  has  demonstrated  the 
ability  of  the  human  neonate  to  mount  an  endo- 
crine and  metabolic  response  to  surger\  There 
are  specific  differences  between  preterm  and 
term  neonates  and  between  neonates  anesthe- 
tized by  different  anesthetic  techniques  in  the 
pattern  of  this  response.  Further  detailed  studies 
are  needed  to  define  more  precisely  the  efi'ects  of 
other  surgical,  anesthetic,  and  analgesic  circum- 
stances Such  data  may  help  to  develop  specific 
regimens  for  different  groups  of  infants  and  lead 
to  an  improved  postoperative  outcome 
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NEONATAL  AND  PEDIATRIC 
STRESS  RESPONSES 
TO  ANESTHESIA 
AND  OPERATION 


K.J.  S.  Anand,  M.B.,  B.S.,  D.  Phil. 
andM.  P.  Ward-Plait,  M.B.,  Ch.B., 
M.R.C.P. 


A  he  hormonal-meiabolic  stress  response  of  adult  pa- 
tients undergoing  an  operation  and  its  modification  b\ 
general  anesthesia,  regional  anesthesia,  and  graded  sur- 
gical stress  have  been  described  in  accompanving  chap- 
ters of  this  volume.  Surgical  or  nonsurgical  injury  trig- 
gers the  release  of  "stress  hormones"  (cratecholamines. 
corticosteroids,  growth  hormone,  and  gfucagon).  which 
stimulate  a  cascade  of  metabolic  changes  leading  to  sub- 
strate mobilization  with  the  breakdown  ot  protein,  fat. 
and  carbohvdrate  stores.  These  metabolic  changes  are 
one  component  of  the  global  response  to  injurv  (includ- 
ing cardiovascular  and  immunological  phenomena)  that 
in  a  nonhospilal  setting,  mav  facilitate  wound  repair  and 
eventual  recover)  [I]  In  a  hospital  setting,  these  re- 
sponses serve  no  useful  function  and.  particularly  follow- 
ing major  surgerv.  ma\  lead  to  a  pathological  degree  of 
metabolic  instability  associated  with  an  increased  moi- 
bidiiy  and  monality  In  pediatric  patients,  metabolic  sta- 
bility IS  much  more  difficult  to  maintain  because  of  ( 1 1  a 
relatively  greater  surface  area,  necessitating  greater  heat 
production;  (2)  a  larger  brain  to  body  weight  ratio,  with 
increased  obligatory  requirements  for  glucose:  (3)  the 
need  to  maintain  somatic  growth;  and  (4)  relativeh 
smaller  reserves  of  protein,  carbohydrate,  and  fat  In 
newborns,  the  adaptation  to  extrauterine  life,  enteral  iiii- 
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trition,  and  rapid  organ  maturation  impost  .1  m.;.!. 
greater  susceptibility  to  the  metabolic  and  ph\MiiKi,-K-.:' 
insult  caused  b\  surgical  procedures  [2.  3i.  In  th>  con- 
text. 11  IS  not  surprising  that  a  greater  incideiue  o!  pti^:- 
operative  complications  and  mortality  hn\e  beer,  docu- 
mented in  preterm  and  term  neonates  undeigoiii;; 
surgical  procedures  [4.  5] 

Despite  their  clinical  importance,  there  arc  feu  pub- 
lished data  on  the  stress  responses  of  pediaiiic  patients 
undergoing  anesthesia  and  operation  |6].  In  this  'evie\> . 
the  stress  response  of  neonates  is  discussed  separately 
from  those  of  older  infants  and  children.  This  dnision  i> 
somewhat  artificial,  since  an  ontogeny  of  the  stress  re- 
sponse can  be  chscerned.  beginning  fiom  the  distmci 
fetal  responses,  through  changing  patterns  of  response-, 
in  neonates  and  young  children,  to  the  develnpmeni  of 
aduh-tvpe  stress  responses  in  postpubertal  children.  Im- 
portant clinical  implications  arise  from  these  dificience." 
between  pediatric  and  adult  stress  responses  that  have  a 
bearing  on  current  anesthetic  practice. 


STRESS  RESPONSES  IN  THE  NEON.ATE 

Fetal  Stress  Respoiues 

Consideration  of  the  endocrine-metabolii  sires'  re- 
sponse in  neonates  must  include  data  pertaining  to  the 
fetus  for  several  reasons.  First,  the  effects  of  surgeri  111 
the  premature  neonate  ina\  be  better  defined  111  terms  of 
"fetal"  rather  than  "neonatal"  plnsiologv.  Second.  e\en 
the  in  uiero  letus  has  been  subjected  to  in\jsi\e  proce- 
dures such  as  intraperitoneal  blood  transfusion,  per- 
cutaneous cvstostomv.  and  more  complex  operations  ("}: 
Recent  data  on  metabolic  homeostasis  in  the  earlv  fetus 
showed  that  the  human  fetus  was  a  net  producer  of  glu- 
cose and  lactate  as  earlv  as  16  to  18  weeks  of  gestation 
[8]  Coupled  with  the  capabilitv  of  mounting  catechol- 
amine [9]  and  corticosteroid  (10]  responses  durini;  e.irU 
fetal  life,  these  data  impK  that  the  endocrine  contiol  ul 
metabolic  homeostasis  may  already  be  functional  ai  Hi 
weeks'  gestation  Thus,  under  conditions  of  acute  stress, 
the  human  fetus  ma\  produce  a  transient  hyperglycemic 
response,  depending  on  the  extremely  limited  gKcogen 
reseryes  of  the  fetus  When  these  are  exhausted,  hypo- 
glycemia follows,  with  increases  in  blood  lactate  and 
blood  alanine  levels  and  in  tissue  hypoxia  These  meta- 
bolic alteratipns  ha\e  been  documented  in  chronically 
stressed  fetuses  before  and  at  birth,  together  with 
changes  in  gut  hormones  [11).  erythroblastosis,  and  a 
decreased  heart  rate  yariabilitv  |I2.  13).  There  is  addi- 
tional evidence  that  fetal  stress  responses  can  be  altered 
by  maternal  anesthesia  during  tetoscopy.  .■\innnitic  Huid 
concentrations  of  (etal  steroid  hormones  were  signili- 
canth  decreased  in  fetuses  whose  mothers  recened 
narcotic  anesthesia  as  compared  with  those  who  received 
nonnarcotic  anesthesia  clunng  letoscopy.  thereby  indi- 
cating the  suppression  of  fetal  stress  responses  bv  nar- 
cotic anesthetics  [ll)| 

From  these  data,  it  follows  that  even  the  ver\  preterm 
neonate  should  be  able  to  mount  a  hormonal-metabolic 
stress  response  to  operations    However,  the  stress  re- 
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sponses  of  preterm  neonates  are  distinctlv  different  from 
those  of  fetuses  m  utero.  not  onlv  because  of  a  greater 
phssioloeical  maturity,  but  also  because  the  epochal 
event  of  binh  and  the  life  experience  of  premature  neo- 
nates in  the  davs  or  weeks  preceding  surgical  procedures 
ma\  result  in  an  accelerated  maturation  of  the  stress- 
responsive  mechanisms  for  hormonal  svnthesis  and  met- 
abolic regulation  The  environmental  or  ph\siological 
triggers  for  initiating  such  changes  ai  the  cellular  and 
molecular  level  are  unknown;  however,  the  gross  hor- 
monal-metabolic changes  in  neonates  undergoing  opera- 
tions have  been  reported  recently  (6) 

Xeonalal  Responses  to  Moncardiac  Surger\ 

Earlv  studies  of  the  neonatal  stress  response  found  vari- 
able increases  in  blood  glucose  and  lactate  concentra- 
tions during  and  after  operation,  whereas  no  consistent 
changes  occurred  In  ihe  levels  of  urea,  plasma  ammo 
acids,  or  free  fatty  acids  [14,  15].  These  studies  con- 
cluded that  anesthesia  and  surgerv  caused  a  short-lived 
metabolic  disturbance  in  the  neonate,  the  cause  or  conse- 
quence of  which  was  unclear  Recently,  however,  several 
studies  have  reported  hormonal  changes  and  iheir  meta- 
bolic effects  in  term  neonates  undergoing  surgical  proce- 
dures. The  most  prominent  responses  documented  were 
massive  intraoperative  increases  in  plasma  epinephrine 
and  norepinephnne,  which  returned  to  preoperative 
values  by  6  hours  after  surgery.  Plasma  insulin  concen- 
trations increased  significantly  in  the  postoperative  pe- 
riod, whereas  plasma  glucagon  had  decreased  by  24 
hours  postoperatively  [16]  Although  the  intraoperative 
Cortisol  responses  of  neonates  were  found  to  Fiave  a  wide 
variabilin  in  an  earlier  report  [17],  subsequent  studies 
showed  that  term  neonates  mount  a  marked  Cortisol  re- 
sponse that  was  maintained  ai  12  hours  postoperatively 
[18]. 

These  endocrine  responses  had  prominent  metabolic 
effects.  .Massive  increases  in  blood  glucose,  lactate,  and 
p\ruvate  levels  occurred  intraoperativeh  and  were 
maintained  6  and  12  hours  postoperativeK .  The  hy- 
perglycemic response  was  strongly  correlated  with 
plasma  epinephrine  levels  at  the  end  of  operation  and 
with  plasma  glucagon  levels  postoperatively,  implying 
that  glvcogenolvsis  and  gluconeogenesis.  respectiveh . 
ma\  be  the  sequential  sources  of  glucose  production 
during  and  after  operation  [16.  19]  Lipolvsis  and  keto- 
genesis  were  documented  bv  significant  increases  in  circu- 
lating concentrations  of  nonestenfied  fattv  acids  (NEF.Al. 
givcerol,  and  ketone  bodies  during  operation  [16].  Pro- 
tein breakdown  in  the  postoperative  period  was  docu- 
mented bv  increased  excretion  of  total  nitrogen  and  in- 
creased 3-methylhistidine'creatinine  ratios  in  the  urine, 
together  with  changes  in  plasma  amino  acid  levels 
(K  J.  S  .^nand  and  A.  .Avnslev-Creen.  unpublished  ob- 
senations.  1987)  Although  similar  responses  have  been 
descnbed  following  operation  in  adult  patients,  the  se 
quence  of  these  hormonal-metabolic  changes  was  differ 
em.  Neonatal  stress  responses  were  much  greater  in 
magnitude  and  shorter  in  duration  than  were  those  of 
adult  patients  undergoing  similar  procedures  [6] 


Responses  to  Cardiac  Surfer-. 

Remarkably  little  is  known  about  the  stress  resp.msos  of 
neonates  subjected  to  cardiopulmonary  bypass  (C!PB 
and  deep  hypothermic  circul.itorv  arres:  (DHC.A)  associ- 
ated with  open-heart  surgerv.  A  recent  sturiv  has  demor- 
straied  that  neonatal  stress  responses  to  cardiac  surgerv 
with  CPB  and  DHC.A  were  characterized  bv  marked  in- 
traoperative increases  in  plasma  concentrations  ol  cate- 
cholamines, endorphins,  and  glucagon,  followed  hv 
significant  insulin  and  glucagon  responses  during  the 
postoperative  period  (K.  |.  S.  .-Xnand  P.  R  Hickev.  11  D 
Hansen,  unpublished  observations  19St^)  The  pea.s 
norepinephrine  responses  at  the  end  oi  circulatory  arrest 
and  peak  epinephrine  responses  at  the  end  ol  opeiaiiu:- 
were  found  to  be  3  to  I'l  times  those  of  adult  paticn;i 
undergoing  similar  procedures.  In  contrast,  modest  in- 
creases in  plasma  endorphin  values  occurred  inlranper.i- 
tivelv  and  were  not  maintained  postoperativelv  In  the 
postoperative  period,  signihcant  epinephrine  and  in- 
sulin responses  persisted  from  the  end  of  operation  to 
24  hours  postoperativelv  Plasma  glucagon  increased 
gradually  to  reach  significantly  high  values  bv  24  hours 
after  operation  Blood  glucose  and  lactate  concentrations 
in  neonates  undergoing  cardiac  surgery  increased  mark- 
edly during  siernoiomv.  with  further  increases  during 
DHC.\  and  at  the  end  of  operation.  This  hyperglycemia 
and  lactic  acidosis  persisted  for  at  least  12  hours  postop- 
eratively. In  this  studv.  b  neonates  died  in  the  postopera- 
tive period  and  death  was  preceded  bv  severe  metabolic 
derangements  that  were  evident  several  hours  before 
death  actually  occurred. 

Effects  of  Prematurit\ 

Preterm  neonates,  sub|ected  to  simil.ir  anesthesia  and 
operation  as  term  neonates,  were  found  to  have  greater 
catecholamine  responses  during  and  after  operation 
(K.J.  S.  Anand  and  A.  Aynsley-Green.  unpublished  ob- 
servations. 1988).  However,  these  differences  could  be 
related  to  the  disparate  clinical  condition  of  neonates  in 
the  two  groups,  since  term  neonates  were  much  more 
clinically  stable  during  operation  and  postoperatively  as 
compared  with  the  premature  neonates  In  another 
studv,  chest  phvsiotherapv  and  tracheal  suctioning  in 
ventilated  preterm  neonates  also  produced  signitu  .int  in- 
creases in  plasma  caiecholaniine  levels  [20]  Plasma  insu- 
lin values  increased  in  response  to  surgical  hvperglv- 
cemia  in  term  neonates,  whereas  no  changes  occurred  m 
preterm  neonates  during  or  after  operation  [3].  The  lack 
of  an  insulin  response  in  preterm  neonates  mav  be  due 
to  a  decreased  responsiveness  ol  beta  cells  in  the  prema- 
ture pancreas  ( 19]  or  mav  have  resulted  from  a  suppres- 
sion of  insulin  secretion  bv  greater  catecholamine  release 
during  operation.  .Although  Snnivasan  and  colleagues 
[21]  reported  no  signihcant  changes  in  plasma  insulin 
values  during  or  after  operation,  the  wide  variability  in 
their  data  mav  have  been  caused  bv  inclusion  of  preterm 
neonates,  term  neonates,  and  older  infants  in  their 
studv 

Perioperative  changes  in   plasma  steroid  hormones 
were  strikingly  dilferent  between  preterm  and  term  neo- 


246 


lmer7iuUuuui 


nates  Term  neonates  mounted  a  significantK  greater 
Cortisol  response  during  and  after  operation,  uhereas 
preterm  neonates  mounted  significantlv  greater  re- 
sponses of  the  precursor  steroid  hormones,  such  as  pro- 
gesterone. 17-hvdroxvprogesterone.  1 1-deoxvcortici>- 
sterone,  and  1  l-deox\ Cortisol  These  differences  ma\ 
reflect  the  relative  maturitv  of  steroid  biosvnthesis  in  the 
fetal  adrenal  cortex,  since  the  maturation  of  hvdroxvlasc 
enzvmes  occurs  from  the  proximal  to  the  distal  end  of 
the  steroid  biosvnthetic  path\va\  [22].  Probablv  for  simi- 
lar reasons,  unstressed  preterm  neonates  have  lower 
plasma  concentrations  of  Cortisol  and  aldosterone  and 
higher  values  of  the  precursor  steroid  hormones  as  com- 
pared with  term  neonates  (23.  24]. 

The  hvperglvcemic  responses  of  preterm  and  term  ne- 
onates were  similar  intraoperaii\el\  but  were  prolonged 
postoperatively  in  the  preterm  neonates,  probablv  due  to 
the  lack  of  an  insulin  response.  From  changes  obser\ed 
in  circulating  concentrations  of  plasma  amino  acids,  it 
has  been  suggested  that  postoperative  glucose  produc- 
tion mav  result  from  endogenous  protein  breakdown 
and  increased  gluconeogenesis  in  preterm  neonates, 
whereas  glvcogenolvsis  would  be  the  most  likeK  mecha- 
nism in  term  neonates  (K  J.  S.  Anand  and  .A.  .■Xvnslev- 
Green.  unpublished  observations.  1987).  Increases  m  to- 
tal ketone  bodies  during  operation  were  observed  in 
term  neonates,  but  not  in  preterm  neonates,  which  ma\ 
be  due  to  smaller  lipid  stores  in  preterm  neonates  or 
panialh  due  to  an  incomplete  development  of  the 
enzymes  required  for  ketogenesis  in  the  preterm  liver 
(K.J.  S.  Anand  and  A.  Axnsley-Green.  unpublished  ob- 
servation. 1988).  These  metabolic  differences  i>eiweeri 
preterm  and  term  neonates  ma\  produce  greater  tis- 
sue breakdow  n  in  preterm  babies  undergoing  similar  de- 
grees ot  surgical  stress. 

Effects  of  Graded  Surgical  Stress 

The  effects  of  an  increasing  severitv  of  operation  were 
defined  recently  bv  a  clinical  scoring  method  designed  to 
measure  the  degree  of  surgical  stress  in  neonates  [25] 
Discriminant  analvsis  for  validation  of  this  scoring 
method  demonstrated  us  accuracv  in  89*^  of  cases.  The 
most  prominent  differences  among  neonates  undergo- 
ing minor,  moderate,  and  severe  surgical  stress  were 
seen  m  the  epinephrine  and  norepinephrine  response^ 
during  and  after  operation.  Greater  and  more  prolonged 
changes  in  plasma  catecholamines  mav  be  due  to  an  in- 
creasing degree  of  s\mpathoadrenal  activation  brouehi 
about  bv  operations  of  increasing  stress  Major  differ- 
ences were  also  observed  among  minor,  moderate,  and 
severe  stress  groups  in  the  plasma  glucagon  and  Cortisol 
responses  6  hours  alter  operation  |25] 

The  blood  concentrations  of  gluconeogenic  sulistraic^ 
(lactate,  pvruvatc.  alanine,  and  givceroh  provided  the 
most  prominent  ditlerences  between  the  metabolic  ic- 
sponses  of  neonates  subjected  to  increasinij  dcijrees  of 
surgical  stress.  These  differences  mav  be  due  to  a  mark- 
edlv  increased  production  ot  gluconeogenic  substrates 
stimulated  bv  catecholamine  release  and  contributed  bv 
the  glucagon  and  glucocorticoid  responses  [  1  j   Simil.irlv 


the  magnitude  of  the  intraoperative  lnperglvceni;v  ri 
sponse  was  correlated  strongK  vviih  the  degree  of  sur- 
Sical  stress.  Prob.ibh  resulting  from  reticx  glucoi emu- 
lation, the  msuhn  responses  of  nconatts  undti  :;■  :i.v; 
minor,  moderate,  and  severe  surgical  stress  weit  sij- 
nificantlv  different  at  the  end  of  oper.uion  (25!  '1  he 
relationship  ot  postoperanvt-  protein  breakdown  to  liu- 
degree  of  surgical  trauma  was  conhrnied  bv  Greenvv.ill 
and  colleagues  [Jn].  who  reported  that  nitrogen  loss  fol- 
lowing major  surgerv  was  much  greater  than  that  follow- 
ing minor  surgerv .  .-Mthough  the  degree  of  surgical  stress 
was  related  to  an  increasing  incidence  of  postoperative 
complications  and  mortalitv  [2.5].  thi>  relationship  mav 
depend  on  several  factors,  such  as  the  phvsical  statu-  o| 
the  patient,  the  clinical  condition  for  whicli  oper.uion 
was  required,  the  anesthetii  and  perioperative  maii.iir- 
ment.  and  the  detrimental  effects  of  severe  surgical  stre-« 
per  se. 

Effects  of  Anesthetic  Management 

Lack  of  knowledge  of  the  iieonaul  stre'-  response-  .md 
development  of  pain  perception  led  to  the  widesprc.id 
practice  of  giving  minimal  or  no  anesthesia  to  newborn 
infants  undei going  an  operation  [2lSl,  .An  analvsi-  ot  40 
published  reports  on  preterm  neonates  undergoing  liga- 
tion of  a  patent  ductus  arteriosus  showed  that  anesihetic 
management  of  77'^'c  ot  cases  consisted  of  either  muscle 
relaxants  alone  or  muscle  relaxants  plu-  nitrotis  oxide 
-  (28)  In  a  randomized  controlled  trial,  preterm  babies 
undergoing  patent  ductus  arteriosus  ligation  were  given 
nitrous  oxide  and  curare,  with  or  without  the  addition  of 
fenianvl  (lU  M-g  '•g  '^  )  [29].  Major  hormonal  responses 
to  operation,  as  indicated  bv  changes  m  levels  ot  plasni.i 
epinephrine,  norepinephrine,  glucagtm.  aldosterone, 
corticosterone.  and  other  steroid  hormones,  were  sm- 
nificanilv  decreased  in  neonates  receiving  fentanvl  anes- 
thesia The  massive  hormonal  responses  of  neonates 
receiving  nitrous  oxide  alone  vvere  associated  with  sig- 
nificant increases  in  blood  glucose,  lactate,  and  pvruvate 
and  were  prevented  in  neonates  also  given  fentanvl  (29). 
Increased  endogenous  protein  breakdown  and  an  in- 
creased incidence  ot  postoperative  complications  after 
operation  were  also  noted  in  the  nitrous  oxide  anesthesia 
group,  as  compared  vvith  the  fenianvl-nitrous  oxide 
group  [29] 

In  another  landomi/ed  controlled  trial,  term  neonates 
undergoing  iioncardiac  surgerv  received  anesthesia  with 
nitrous  oxide  and  curare,  with  oi  without  the  addition  of 
halothane  to  the  anesthetic  reeimcn  ['M)].  Neonates 
given  halothane  and  nitrous  oxide  .inesthesia  showed  de- 
creased hormon.il  res|5i)nses  lo  operation  as  compared 
with  neonates  iiiven  niirous  oxide  alone,  vvith  signihcant 
differences  in  the  epinephrine,  norepinephrine,  and  Cor- 
tisol responses  during  and  alter  operation  Changes  in 
iirculatinsj  concentrations  of  glucose,  nonesteritied  faitv 
acids,  and  ketone  bocfies  vvere  also  decreased  in  neonates 
receiving  halothane  anesthesi.i.  together  with  a  de- 
creased incidence  of  complications  durini;  and  after  0|)- 
eration  [?0)  These  investmations  showed  that  lack  ot 
potent  anesthesia  m.iv    be   paniallv    responsil)le  loi    the 
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massive  stress  responses  of  neonates  reported  in  earlier 
studies.  In  addition,  randomized  trials  of  halothane  and 
fenianxl  anesthesia  suggested  that  giving  poieni  anes- 
thesia to  neonates  undergoing  an  operation  mav  resiili 
in  an  improved  clinical  outcome  postoperativelv.  These 
studies  ha\e  not  only  provided  a  physiological  rationale 
for  the  reassessment  of  appropriate  anesthetic  tech- 
niques for  neonates,  but  have  also  focused  attention  on 
the  larger  questions  of  analgesia  and  sedation  for 
artificial  ventilation  and  frequent  invasive  procedures 
performed  on  preterm  and  term  neonates  during  inten- 
sive care  [31].  Similarlv,  the  anesthetic  techniques  em- 
ploved  for  older  infants  and  children  probably  can  be 
reevaluated  from  a  detailed  knowledge  of  their  stress 
responses  to  operation  and  other  invasive  procedures 


STRESS  RESPONSES  IN  INFANTS 
AND  CHILDREN 

Several  factors  may  theoretically  explain  the  obser\ed 
differences  between  the  neonatal  stress  responses  and 
ihose  of  older  infants  and  children  undergoing  an  opera- 
iion  Maturation  of  the  cellular  and  molecular  mecha- 
nisms controlling  hormonal  secretion  occurs  during  the 
postnatal  period.  For  example,  by  3  months  of  age  the 
feial  adrenal  cortex  involutes  and  the  definitive  pattern 
of  steroid  biosynthesis  is  established:  modulation  of  insu- 
lin and  glucagon  secretion  bv  catecholamines  and  bv  cir- 
culating glucose  concentrations  undergoes  maturation 
(32,  33J.  The  density,  distribution,' and  coupling  of  sev- 
eral hormone  receptors  mav  change  markediv  in  target 
tissues  such  as  the  liver  [34.  35].  In  addiyon.  major 
cfianges  occur  in  the  enzvme  systems  responsible  for  in- 
termediary metabolism  in  liver  cells  and  extrahepatic  tis- 
sues The  rate  of  growth  is  relaiivelv  decreased  in  infants 
and  children,  and  they  ha\e  much  greater  stores  of  fat, 
protein,  and  carbohydrates  in  companson  to  neonates 
Tlius.  the  stress  responses  of  infants  and  voung  children 
are  distinct  from  those  of  neonates.  Another  major 
cfiange  in  the  pattern  of  surgical  stress  responses  occurs 
around  pubertv.  leading  to  adult  patterns  of  the  stress 
response  in  adolescents. 

RemarkabK  little  is  known  about  the  hormonal- 
metabolic  responses  of  infants  and  voung  children 
undergoing  noncardiac  surger\ .  whereas  those  underBo- 
mg  cardiac  surgerv  have  been  studied  in  much  greater 
detail 

Responses  to  Snncardinc  SuTger\ 

An  earlv  studv.  using  relativelv  less  sensitne  ineiliodN 
of  measurement,  found  no  significant  changes  in  plas- 
ma epinephrine  and  norepinephrine  values  m  infani^ 
undergoing  bilateral  hernial  repair  [36].  Subsequeni 
studies  found  that  plasma  catecholamine  levels  increased 
markediv  in  children  undergoing  adenoideciom\ ,  and 
these  changes  were  associated  with  significant  incrcase> 
in  plasma  concentrations  ot  adrenocorticotropic  hor- 
mone (.ACTH).  Cortisol,  and  other  corticosteroid  hor- 
mones [37].  Similar  increases  in  plasma  .ACTH  and  Cor- 


tisol were  found  to  be  associated  with  marked  increases 
in  plasma  3-endorphin  and  arpinine  vasopressin  levels  i:-. 
children  undergoing  bilateral  herniorrhaphv  [jS]  In  an- 
other stud\.  significant  increases  in  plasma  prolaciu.. 
growth  hormone.  Cortisol,  and  insulin  concentrations  oc 
curred  during  operation,  whereas  the  plasma  level>  uf 
other  pituitarv  hormones  were  unaltered  [391  Infants 
subjected  to  abdominal  surgerv  under  minimal  ancsiht- 
sia  also  showed  massive  changes  in  plasma  Cortisol  levels 
at  the  end  of  the  operation  [IT] 

Perioperative  metabolic  changes,  particiilarh  with  re- 
gard to  changes  in  blood  glucose,  have  been  described  in 
several  reports.  All  these  studies  have  doiiinienied  h\- 
perglvcemic  responses  during  operation  and  have  at- 
tempted to  relate  changes  in  blood  glucose  levcK  lo  ilu 
duration  of  preoperative  starvaiioii  or  the  raie  ot  dex- 
trose infusion  during  operation  [4(1— IL'l  Plasma  non- 
esterified  fattv  acids  also  increased  significantiv  in  a 
studv  of  infants  undergoing  an  operation  [3fi].  Previous 
studies  have  reported  significant  increases  in  urinan 
nitrogen  excretion  and  negative  nitrogen  balance  post- 
operativelv in  infants  and  children  undergoing  an  op- 
eration [43,  44].  These  studies  also  found  th.it  the 
postoperative  nitrogen  loss  was  substantiallv  greater  in 
infants  (<2  vears  of  age)  than  in  older  children  (2-1'.' 
vears  of  age)  undergoing  similar  procedures,  and  that 
nitrogen  loss  could  be  decreased  b\  protcin-calone  sup- 
plementation or  bv  treatment  with  anabolic  steroids  m 
the  .postoperative  period  [43.  44] 

Further  detailed  studies  of  the  hormonal-metabolic 
changes  in  infants  and  children  undergoing  an  opera- 
tion have  been  investigated  recenth  (M  P  Ward-Platt. 
.A.  .Avnslev-Green.  unpublished  data.  I98T).  Infants  and 
children  (age.  1  month  to  10  vearsi  «ere  evaluated  pro- 
spectivelv  for  the  degree  ol  surgical  stress  ['J.t]  and  re- 
ceived standardized  anesthetic  and  perioperative  man- 
agement. These  children  mounted  a  substantial  plasma 
Cortisol  response  during  operation  that  was  maintained 
even  up  to  48  hours  alter  operation  The  magnitude  of 
the  acute  Cortisol  response  was  similar  to  that  of  neonates 
undergoing  surgical  operations,  although  it  was  main- 
tained much  longer  postoperativelv  Further  anahsis 
showed  that  the  Cortisol  responses  of  older  children  per- 
sisted longer  into  the  postoperative  period  than  did 
those  of  vounger  children  Unlike  adult  patients,  the  pat- 
tern of  the  Cortisol  response  was  unimodal.  as  there  was 
no  evidence  of  a  second  peak  on  the  first  postoperative 
dav 

Plasma  glucagon  concentrations  in  children  were  un- 
changed during  operation  and  up  to  4S  hours  after  op- 
eration These  findings  were  in  striking  contrast  with 
neonatal  and  aduli  glucagon  responses,  since  glucagon 
increases  occur  intraoperativelv  and  in  the  earlv  postop- 
erative period  in  neonates,  wtieicas  marked  glucagon 
increases  occur  in  the  late  postoperative  period  in  adults 
undergoing  major  surgerv.  Plasma  insulin  values  in- 
creased markediv  during  operation  in  children,  and 
significantiv  high  levels  were  inaiiiiiined  lor  over  4."- 
hours  after  operation  These  insulin  responses  were  also 
in  contrasi  to  the  stress  responses  ol  neonates  and  adults, 
in  v^hom  signilicaiu  changes  in  plasma  insulin  levels  oc- 
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curred  onlv  during  the  postoperative  penod.  Conse- 
qucntlv.  in  children  the  insulin/glucose  ratio  increased 
during  and  after  operation,  whereas  this  ratio  decreased 
during  operation  in  neonates  and  was  unaltered  in  adult 
patients.  Changes  in  the  insulin'glucose  ratio  were  sig- 
nificantlv  different  between  the  \ounger  children  (<5 
years  of  age)  and  older  children  (>5  vears  of  age)  m  this 
stud\  [45].  Thus,  the  endocrine  and  metabolic  responses 
of  children  undergoing  noncardiac  surgerv  were  quite 
different  from  patterns  of  the  stress  response  obser\ed 
in  neonates  and  adult  patients.  Similar  differences  ma\ 
be  expected  between  their  responses  to  cardiac  surgerx 

Responses  to  Cardiac  Surgery 

The  stress  responses  following  cardiac  surgerv  in  infants 
and  children  have  been  studied  in  greater  detail  than 
have  the  responses  to  noncardiac  surgerv.  In  infants  less 
than  1 8  months  of  age.  Firmin  and  colleagues  [46]  found 
that  plasma  catecholamine  levels  increased  dunng  a  pe- 
nod of  surface  cooling  and  increased  funher  to  reach 
peak  concentrations  following  DHCA.  In  children  up  to 
6  vears  of  age  undergoing  cardiac  surgery,  massive  in- 
creases in  plasma  catecholamine  levels  and  plasma  renin 
activity  also  occurred  during  CPB  and  DHCA  [47],  In 
children  less  than  8  years  of  age.  Milne  and  co-workers 
[48]  and  Shida  and  associates  [49]  found  no  changes  in 
plasma  conisol  concentrations  dunng  cardiac  surgerv 
with  CPB  and  DHCA.  whereas  a  significant  increase  was 
recorded  at  the  end  of  the  operation.  These  studies  also 
found  marked  intraoperative  increases  in  plasma  growth 
hormone,  with  peak  concentrations  at  rewarming  on 
CPB;  signihcantlv  increased  levels  of  growth  hormone 
were  maintained  at  1  hour  postoperativejv  in  infants  [48] 
and  up  to  24  hours  postoperativelv  in  older  children 
[49],  Marked  increases  during  cardiac  surgerv  with  peak 
values  reached  dunng  CPB  also  occurred  in  the  concen- 
trations of  plasma  vasopressin  [50]  and  atrial  natriuretic 
factor  [51]  in  infants  and  children  undergoing  open- 
heart  surgerv.  Several  studies  have  documented  a  sup- 
pression of  insulin  secretion  and  massive  hvpergUcemia 
in  infants  and  children  undergoing  cardiac  surger\  with 
or  without  circulators  arrest  [48.  49.  52-56]  In  most 
cases,  plasma  insulin  values  decreased  during  CPB  and 
DHCA  and  increased  markedK  in  the  rewarming  phase. 
Peak  \alues  were  reached  either  at  the  end  of  CPB  or  in 
the  earh  postoperative  period  In  contrast,  plasma  gluca- 
gon concentrations  were  significantK  increased  on  re- 
warming at  the  end  of  DHCA.  but  much  greater  in- 
creases occurred  postoperativelv.  with  peak  values  at  24 
hours  after  operation  and  significanih  raised  values  at 
48  hours  postoperativelv  (48.  49]. 

These  major  hormonal  responses  probablv  mediate 
the  metabolic  adjustments  leading  to  massive  hvpergU- 
cemia reported  in  met.il)i,lic  studies  of  infants  and  chil- 
dren undergoing  cardiac  surgerv  [47-49.  52-57].  Bevan 
and  Rosales  [56]  proposed  that  this  hvperglvcemic  re- 
sponse mav  be  due  to  decreased  glucose  utilization  dur- 
ing CPB.  although  an  uureased  rate  of  glucose  produc- 
tion dunng  operation  was  not  excluded.  Several  studies 


have  also  documented  increased  concentrations  ot  bioix! 
lactate  during  cardiac  surgerv.  with  massive  increases 
during  circulatorv  arrest  [47.  4^.  57.  5Sj.  These  re- 
sponses mav  result  from  an  increased  rate  of  laciait  pro- 
duction (caused  bv  glvcogenolvsis  due  to  the  epineph- 
rine release  and  an  increased  buildup  of  lactate  in 
penpheral  tissues  during  DHC.-\).  vihicli  mav  be  com- 
pounded bv  a  decreased  rate  of  lactate  uiilizauon  bv  the 
gluconeogenic  pathwav  m  liver  cells  [59].  These  mecha- 
nisms arc  associated  with  marked  increases  in  the  ku- 
tate/pvruvate  molar  ratio  during  CPB  and.  particularh 
dunng  DHC..-\  [4S].  an  iiicrc.ised  oxveen  debt  following 
circulatorv  arrest  [57].  and  increase-  in  blood  civcerol 
values  during  CPB  and  DHC.'\  [48.  .'iS'; 

These  stress  responses  were  qualitativelv  and  quanti- 
tativelv  different  from  those  of  aduh  patients  under- 
going cardiac  surgerv.  In  general.  hormonal-me'..ibolic 
changes  in  infants  and  children  were  creater  in  mag- 
nitude than  those  of  adult  patients,  particularlv  wiiii  re- 
gard to  the  increases  in  plasma  epmephnne.  glucagon 
and  growth  hormone,  and  blood  glucose  and  bctate 
levels  during  and  after  operation.  Intanis  and  children 
mounted  uniphasic  Cortisol  responses  thai  were  smaller 
than  the  marked  biphasic  responses  of  adult  patients 
undergoing  cardiac  surgerv.  and  plasma  insulin  levels 
decreased  to  lower  values  both  during  and  after  op- 
eration as  compared  with  levels  in  aduh  patients  Thus, 
differences  between  the  pediatric  and  adult  stress  re- 
sponses mav  be  evident  following  cardiac  and  noncar- 
.  diac  surgery . 

Effects  of  Graded  Surgical  Stress 

In  the  absence  of  more  precise  data,  a  crude  assessment 
of  the  effects  of  increasing  severitv  of  surgical  stress  can 
be  made  from  comparing  the  stress  responses  of 
pediatnc  patients  undergoing  cardiac  and  noncardiac 
surgerv.  Although  such  a  comparison  vvould  show  major 
differences  between  the  magnitude  and  duration  of 
stress  responses  in  these  two  groups  of  patients,  it  would 
be  open  to  errors  resulting  from  the  effects  of  CPB  and 
DHC.'X  in  one  group  of  patients:  the  varied  characteris- 
tics, clinical  condition,  and  management  of  patients  in 
different  studies;  the  methods  used  for  collection  and 
analvsis  of  blood  samples;  and  various  other  sources  of 
svstematic  error.  Recent  studies  (M.  P.  Ward-Platt  and  .\. 
Aynslev -Green,  unpublished  data.  19S7i  have  prospec- 
tively defined  the  degree  ot  surgical  stress  in  46  infants 
and  children  undergoing  noncardiac  surgerv.  using  an 
objective  scoring  method  developed  originallv  for  surgi- 
cal neonates  [25] 

These  studies  showed  important  differences  between 
the  responses  of  children  undergoing  major  and  minor 
degrees  of  surgical  stress  Plasma  Cortisol  responses  were 
much  greater  following  major  surgerv.  with  significant 
differences  between  the  two  groups  at  the  end  of  opera- 
tion and  6  hours  postoperativelv.  Plasma  concentrations 
of  growth  hormone  and  prolactin  increased  significantlv 
during  operation  in  both  groups  of  children  undergoing 
minor  and  major  surgical  stress;  but  these  hormonal  re- 
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sponses  were  not  correlated  with  the  degree  of  surgical 
stress.  Although  plasma  glucagon  responses  were  similar 
in  children  undergoing  minor  and  major  surgical  stress, 
plasma  insulir  responses  increased  significanilv  with  the 
degree  of  surgical  stress  [45]  Similar  differences  oc- 
curred with  respect  to  the  metabolic  stress  responses  of 
children  subjected  to  increasing  degrees  of  surgical 
stress.  Surgical  procedures  caused  significant  increases  in 
the  blood  concentrations  of  glucose,  lactate,  pyruvate, 
NEF.A.  and  ketone  bodies,  all  of  which  were  correlated 
signiftcantlv  w  ith  the  degrees  of  surgical  stress  as  defined 
bv  the  sconng  method  used  [25).  ProbabK  as  a  result  of 
postoperative  glucose  production,  blood  concentrations 
of  total  gluconeogenic  substrates  were  markedh  de- 
creased 24  hours  after  operation;  these  decreases  were 
predicted  accurately  by  the  surgical  stress  scores  of  the 
children  studied  [45]. 

Effects  of  Anesthetic  Management 

Relatively  few  studies  have  compared  the  hormonal- 
metabolic  stress  responses  of  infants  and  children  receiv- 
ing different  anesthetic  techniques  during  operation, 
randomized  controlled  trials  to  examine  these  differ- 
ences are  even  fewer.  The  effects  of  potent  anesthesia  on 
the  conisol  responses  of  infants  undergoing  major  ab- 
dominal surgerv  was  investigated  in  a  nonrandomized 
studv.  Infants  given  nitrous  oxide  and  muscle  relaxants 
mounted  significantly  greater  Cortisol  responses  than  did 
infants  also  given  halothane  [17]:  siitiilar  dat3  for  neo- 
nates undergoing  surgerv  have  alreadv  been  described 
[30]. 

In  older  children  undergoing  adenoidectomv.  Si- 
gurdsson  and  co-workers  [37]  found  that  addition  of 
morphine  and  scopolamine  to  the  premedication  with 
diazepam  significantly  decreased  their  Cortisol.  17- 
hvdroxyprogesterone.  and  ACTH  responses  and  virtu- 
ally abolished  the  catecholamine  responses  to  operation. 
A  subsequent  randomized  studv  showed  that  the  plasma 
catecholamine  responses  to  adenoidectomv  were  sig- 
nificantly greater  during  halothane  anesthesia  than  dur- 
ing enflurane  anesthesia  [60).  These  differences  were 
obtained  for  both  intubated  and  nonintubated  children 
undergoing  adenoidectomv.  and  the  decreased  catechol- 
amine responses  in  the  enflurane  anesthesia  group  were 
associated  with  a  decreased  incidence  of  cardiac  arrhyth- 
mias dunng  operation  [61]  In  the  same  studv,  however, 
no  significant  differences  occurred  between  the  Cortisol 
and  .ACTH  responses  of  the  groups  receiving  halothane 
or  enflurane  anesthesia  [60j 

In  infants  and  children  lage.  5-60  months)  undergo- 
ing pelvic  surgerv,  the  hormonal  stress  responses  dur- 
ing halothane-nitrous  oxide  anesthesia  were  abolished 
b\  epidural  anesthesia  [38)  Measurements  of  plasma 
P-endorphins.  .ACTH.  and  arginine  vasopressin  and 
blood  glucose  levels  5  and  15  minutes  after  incision 
were  signiftcantU  different  between  the  two  anesthesia 
groups;  subsequent  measurements  were  not  done 
Plasma  Cortisol  concentrations  were  unchanged  in  both 
anesthetic    groups.    presumabK    because   of   the    short 


blood  sampling  period  after  the  start  of  operation  ISt-' 
111  older  children  undergoing  majoi  abdomin;il  opera- 
tions, epidural  anesthesi.i  was  also  found  to  ptcvent 
the  intraoperative  adrenocortical  stress  response*:  nc 
change  or  a  significant  decrease  occurred  in  the  plasma 
concentrations  of  Cortisol,  aldosterone,  and  premrsor 
steroid  hormones  at  the  end  of  operation  [62].  However, 
a  rebound  phenomenon,  similar  to  that  seen  in  adults 
receiving  epidural  anesthesia,  occurred  within  24  hours 
postoperatively,  with  significant  increases  in  the  ad- 
renocortical stress  hormones  The  postoperative  in- 
creases in  plasma  Cortisol  and  aldosterone  levels,  at  lea.<-; 
up  to  6  hours  after  operation,  were  blocked  bv  giving 
eiomidate  infusions  in  addition  to  epidural  anesthesia 
dunng  operation  [62).  In  contrast,  plasma  concentra- 
tions of  the  precursor  steroid  hormones  were  massueK 
increased  bv  etomidate  infusion  [62].  thereby  suggesting 
that  the  adrenoconical  suppression  induced  was  not  due 
to  anesthesia,  but  was  caused  bv  a  direct  eftect  on  ad- 
renocortical cells  Much  greater  research  will  be  required 
to  define  the  effects  of  different  anesthetic  agents  on  the 
stress  responses  of  infants  and  children  undergoing  an 
operation.  More  importantK.  further  studies  are  re- 
quired to  define  the  clinical  correlates  of  modifving  the 
pediatric  stress  responses  b\  diflerent  anesthetic  tech- 
niques. 


co.nClusions 

Although  the  data  available  on  stress  responses  of  neo- 
nates and  older  children  undergoing  surgical  procedures 
illustrate  specific  differences  from  the  adult  stress  re- 
sponses, there  are  distinct  similarities  as  well  In  general, 
the  release  of  catabolic  stress  hormones  during  and  after 
operation  precipitates  metabolic  ad|ustments  leading  to 
the  breakdown  of  protein,  fat.  and  carbohydrate  stores 
Within  physiological  limits,  these  endocrine-metabolic 
changes  mav  facilitate  wound  healing  and  recovery,  but 
if  severe  or  prolonged,  these  stress  responses  ma\  pre- 
cipitate postoperative  complications  leading  to  an  in- 
creased morbidity  and  mortality.  Neonatal  and  pediatric 
stress  responses  are  relativelv  greater  m  magnitude  than 
the  adult  responses  to  similar  procedures  In  addition, 
newborns  and  voung  children  ma\  be  particularly  sus- 
ceptible to  the  detrimental  eltects  of  a  severe  stress 
response  because  of  then  inherent  metabolic  charac- 
teristics. Based  on  these  considerations,  the  primar\  con- 
clusion derived  trom  this  review  is  that  hormonal- 
metabolic  changes  in  |)ediatric  patients  undergoing  an 
operation  have  n<ii  receded  the  research  attention  the\ 
deserve,  from  the  preiiiiiiiiar\  e\idence  presented 
herein,  it  is  possible  to  speculate  that  major  clinical 
benefits  could  be  derived  from  the  maintenance  ol  meta- 
bolic homeostasis  during  the  postoperative  period  Fur- 
ther research  is  required  urgentK  to  design  specific 
anesthetic  and  analiiesic  regimens  for  this  purpose 
Furthermore,  detailed  investigation  of  the  pediatric 
stress  responses  would  provide  a  physiological  rationale 
to  e\aluate  curreniU  used  aiiesthetic  regimens,  so  that 
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future  anesthetic  practice  can  be  based  on  scientific  con- 
siderations rather  tlian  on  chnical  enipincisin. 
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Measurements  of  plasma  total  and  free  testosterone  (T) 
levels  in  human  subjects  from  fetal  to  postpubertal  life 
showed  about  twofold  higher  total  T  and  15-fold  higher  free 
T  levels  in  female  fetuses  than  in  female  adults.  The 
ratios  between  the  sexes  were  only  moderate  in  fetal  life. 
Between  the  17th  and  31st  week  of  pregnancy  the  ratios 
(male: female)  of  total  T  were  found  to  be  6.6  in  week  17, 
1.5  in  week  22,  2.3  in  week  28  and  1.2  in  week  31  of 
pregnancy  compared  to  16.2  in  adulthood.  The  corresponding 
ratios  of  free  T  were  calculated  to  be  5.6  in  week  17,  1.4 
in  week  22,  0.9  in  week  28  and  0.7  in  week  31  of  pregnancy 
compared  to  34  in  adulthood.  In  amniotic  fluids,  we 
measured  even  an  overlapping  of  T  values  between  the  two 
sexes.  The  reason  for  the  observed  striking  difference  of  T 
levels  between  the  sexes  in  fetal  and  postpubertal  life  may 
be  the  high  adrenal  activity  and  secretion  rate  in  fetal 
life  during  brain  differentiation.  In  rats,  the 
contribution  of  adrenals  to  plasma  T  levels  is  only 
moderate  and  much  smaller  than  in  human  beings.  As  measured 
in  adult  female  rats,  the  portion  was  found  to  be  about  20% 
only,  contrary  to  about  60%  in  women.  The  main  sources  of  T 
in  female  rats  appear  to  be  the  gonads.  The  mainly  gonadal 
secretion  may  be  the  reason  that  exposure  of  pregnant  rats 
to  stress  diminished  the  T  levels  in  male  fetuses,  but  did 
not  significantly  elevate  the  T  levels  in  females. (ABSTRACT 
TRUNCATED  AT  2  50  WORDS) 
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Abstract 
The  interrelations  of  steroid  hormone  levels  in  plasma  and 
amniotic  fluid  from  mothers  and  their  undisturbed  fetuses 
at  early  midgestation  of  human  pregnancy  have  not  been 
defined  previously.  We,  therefore,  studied  12  healthy 
mothers  and  their  fetuses  undergoing  termination  of 
pregnancy  for  social  reasons  at  16-20  weeks  gestation. 
Fetal  arterial  and  venous  blood  was  obtained  by  direct 
vessel  puncture  through  a  fetoscope  in  the  conscious 
sedated  mothers  immediately  before  termination  of 
pregnancy.  Simultaneously,  maternal  peripheral  venous  blood 
and  amniotic  fluid  were  collected.  Aldosterone  (Aldo) , 
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corticosterone  (B) ,  li-deoxycorticosterone,  progesterone 
(P) ,  17-hydroxyprogesterone  (170HP),  11-deoxycortisol , 
Cortisol  (F)  ,  and  cortisone  were  simultaneously  deterr.ined 
by  specific  RIA  after  extraction  and  chromatography. 
Positive  fetal  arterio-venous  differences  were  found  for  F, 
B,  and  Aldo,  whereas  arteriovenous  differences  were 
negative  for  P  and  170HP.  In  amniotic  fluid,  six  of  the 
eight  corticosteroids  showed  significantly  lower  levels 
during  fetoscopy  than  during  routine  amniocentesis,  as 
reported  previously  using  the  same  analytical  methods.  The 
present  study  demonstrates  that  the  undisturbed  human  fetus 
at  16-20  weeks  gestation  actively  secretes  the  most 
important  gluco-  and  mineralocorticoids,  F,  B,  and  Aldo, 
independent  of  the  mother.  P  and  170HP  were  shown  to  be 
primarily  derived  from  placental  production  and  supplied  tc 
the  fetus  as  a  source  of  F  and  Aldo  biosynthesis.  The 
fetoscopy  procedure  with  premedication  seemed  to  give  rise 
to  less  stress  to  the  fetus  than  routine  amniocentesis 
without  sedation.  Fetoscopy  is,  therefore,  an  ideal  method 
to  study  feto-maternal  steroid  interrelations  in  human 
pregnancy. 
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Abstract 
Despite  the  putative  role  of  opioids  in  disorders  of  the 
developing  human  brainstem,  little  is  known  about  the 
distribution  and  ontogeny  of  opioid-specif ic  perikarya, 
fibers,  terminals,  and/or  receptors  in  human  fetuses  and 
infants.  This  study  provides  baseline  information  about  the 
quantitative  distribution  of  opiate  receptors  in  the  human 
fetal  and  infant  brainstem.  Brainstem  sections  were 
analyzed  from  three  fetuses,  19-21  weeks  gestation,  and 
seven  infants,  45-68  postconceptional  weeks,  in  whom  the 
postmortem  interval  was  less  than  or  equal  to  12  hours. 
Opiate  receptors  were  localized  by  autoradiographic  methods 
with  the  radiolabelled  antagonist  3H-naloxone. 
Computer-based  methods  permitted  quantitation  of 
3H-naloxone  binding  in  specific  nuclei,  as  well  as 
three-dimensional  reconstructions  of  binding  patterns.  High 
3H-naloxone  binding  corresponds  primarily  to  sensory  and 
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limbic  nuclei,  and  to  nuclei  whose  functions  are  known  to 
be  influenced  by  opioids,  e.g.,  trigeminal  nucleus  (pain), 
nucleus  tractus  solitarii  and  nucleus  parabrachialis 
medialis  (cardio-respiration) ,  and  locus  coeruleus 
(arousal) .  The  regional  distribution  of  opiate  receptors  as 
determined  by  3H-naloxone  binding  is  similar  in  human 
infants  to  that  reported  in  human  adults  and  animals  and 
corresponds  most  closely  to  that  of  mu  receptors.  We  found, 
however,  that  opiate  receptor  binding  is  high  in  the  fetal 
and  infant  inferior  olive,  in  comparison  to  low  binding 
reported  in  this  site  in  adult  humans,  primates,  and 
rodents.  In  addition,  opiate  receptors  are  sparse  in  the 
fetal  and  infant  substantia  nigra,  as  in  reports  of  the 
adult  human  substantia  nigra,  compared  to  moderate 
densities  reported  in  primates  and  rodents.  By 
midgestation,  the  regional  distribution  of  3H-naloxone 
binding  in  human  fetuses  is  similar,  but  not  identical,  to 
that  in  infants.  Highest  3H-naloxone  binding  occurs  in  the 
inferior  olive  in  fetuses  at  midgestation,  compared  to  the 
interpeduncular  nucleus  in  infants.  Tritiated  naloxone 
binding  quantitatively  decreases  in  virtually  all  nuclei 
sampled  over  the  last  trimester,  but  not  to  the  same 
degree.  The  most  substantial  binding  decrease  (two-  to 
fourfold)  occurs  in  the  inferior  olive  and  may  reflect 
programmed  regressive  events,  e.g.,  neuronal  loss,  during 
its  development.  Definitive  developmental  trends  in 
3H-naloxone  binding  are  not  observed  in  the  postnatal 
period  studied.  The  heterogeneous  distribution  of  opiate 
binding  in  individual  brainstem  nuclei  underscores  the  need 
for  volumetric  sampli'ng  in  quantitative  studies. 
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Abstract 
We  have  examined  how  the  different  behavioural  states 
exhibited  by  78  healthy  fetuses  at  term  influence  the 
result  of  the  non-stress  test  (NST)  and  biophysical  profile 
score  (BPS)  .  In  association  with  state  IF  the  average 
recording  time  to  obtain  a  satisfactory  NST  and  BPS  was 
27.0  and  26.3  min  respectively,  and  52.6%  and  44.0% 
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Neonatal  metabolism  •  Stress  response 

Abstract.  Little  is  known  of  the  endocrine  and  metabolic  milieu  in  preterm  and  term  neo- 
nates exposed  to  surgical  stress.  In  order  to  define  the  effects  of  anaesthesia  and  surgery  on  the 
hormonal  regulation  of  intermediary  metabolism,  the  levels  of  plasma  insulin,  glucagon, 
adrenaline  and  noradrenaline  were  measured  in  addition  to  blood,.glucose,  lactate,  pyruvate, 
alanine,  acetoacetate,  hydroxybutyrate,  glycerol  and  plasma-free  fatty  acids  in  38  neonates  (23 
term,  15  preterm)  undergoing  surgery.  Blood  samples  were  drawn  pre-operatively,  at  the  end 
of  surgery,  and  at  6,  12  and  24  h  post-operaiively.  Plasma  levels  of  adrenaline  and  noradrena- 
line increased  significantly  in  response  to  surgery.  In  term  neonates,  plasma  insulin  concentra- 
tions were  unaltered  at  the  end  of  surgery,  but  were  significantly  increased  throughout  the 
post-operative  period;  plasma  glucagon  levels  were  unchanged  at  the  end  of  surgery  but  had 
significantly  decreased  by  24  h  after  surger*.  Insulin  levels  in  preterm  neonates  remained 
unchanged  dunng  surgery  as  well  as  in  the  post-operative  penod.  All  neonates  developed  a 
significant  pen-operative  hyperglycaemia  which  persisted  up  to  12  h  after  surgery.  Blood  lac- 
tate and  pyruvate  increased  during  surgery,  accompanied  by  significant  increases  in  plasma 
free  fatty  acids,  total  ketone  bodies  and  glycerol  concentrations  by  the  end  of  surgery.  Blood 
glucose  concentrations  were  significantly  correlated  with  plasma  adrenaline  levels  at  the  end 
of  surgery  and  with  plasma  glucagon  at  6  h  post-operatively.  The  insulin/glucose  ratio  was 
significantly  decreased  at  the  end  of  surgen.  in  term  and  preterm  neonates.  Further  analysis 
showed  that  total  parenteral  nutrition  given  just  before  surgery  and  thiopentone  anaesthesia 
given  dunng  surgery  significantly  augmented  the  peri-operaiive  hyperglycaemic  response  of 
term  neonates. 

Thus,  stress-related  hormonal  changes  in  preterm  and  term  neonates  may  precipitate  a 
catabolic  state  charactenzed  by  glycogenolysis,  gluconeogenesis,  lipolysis  and  mobilization  of 
gluconeogenic  substrates  in  the  post-operative  penod.  Prevention  of  these  metabolic  derange- 
ments by  anaesthetic  or  hormonal  manipulation  may  possibly  help  to  improve  the  clinical 
outcome  of  neonates  undergoing  surgery. 
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Introduction 

In  adult  patients  undergoing  surgen. 
marked  alterations  in  fuel  homeostasis  have 
been  documented  as  a  result  of  stress-related 
hormonal  changes.  Thus,  the  release  of  Corti- 
sol, catecholamines,  glucagon  and  growth 
hormone  during  and  after  surger>.  combined 
with  the  suppression  of  insulin  secretion  [1, 
2]  may  trigger  a  cascade  of  metabolic  adjust- 
ments resulting  in  post-operative  catabolism 
and  substrate  mobilization.  The  most  promi- 
nent feature  of  peri-operative  metabolic 
change  is  a  significant  hyperglycaemia  which 
is  caused  by  hepatic  and  peripheral  glycoge- 
nolysis,  the  mobilization  of  gluconeogenic 
substrates  such  as  lactate,  pyruvate,  alanine 
and  glycerol,  together  with  a  decreased  pe- 
ripheral utilization  of  glucose.  This  endo- 
crine-metabolic response  is  not  entirely  bene- 
ficial and  may  precipitate  a  number  of  unde"- 
sirable  effects  [3,  4]  including  an  increased 
morbidity  and  monality  in  high-nsk  adult 
patients  [3,  5].  ,' 

Although  the  human  newborn  infant,  par- 
ticularly when  bom  prematureh.  is  consid- 
ered to  be  ill  equipped  to  meet  such  meta- 
bolic demands,  remarkably  little  is  known  of 
neonatal  metabolic  regulation  dunng  anaes- 
thesia and  surgen..  The  normal  neonate  ex- 
ists in  a  precanous  metabolic  milieu  and 
experiences  a  number  of  major  hormonal 
and  metabolic  changes  as  it  adapts  to  the 
post-natal  environment  and  to  post-natal  nu- 
trition [6].  Moreover,  the  infants  body  re- 
serves of  carbohydrate,  fat  and  protein  are 
limited  [7j  at  a  time  when  it  has  to  meet  the 
metabolic  cost  of  rapid  growth  and  organ 
maturation  [8].  From  all  this,  it  follows  that  a 
severe  and  prolonged  catabolic  reaction  to 
surgery  expenenced  by  senously  ill  or  pre- 
mature neonates  mav  lead  to  severe,  if  not 


life-threatening,  metabolic  complications. 
From  published  reports  of  post-operative 
outcome,  it  is  evident  that  a  higher  posi- 
operative  morbidit\  occurs  in  the  neonatal 
age  group  than  is  seen  in  older  children  or 
adults  subjected  to  similar  surgical  proce- 
dures [9-13].  Moreover,  a  number  of  postop- 
erative complications  have  been  docu- 
mented in  neonates  undergoing  surgen. .  such 
as.  severe  weight  loss,  persistent  metabolic 
acidosis,  cardiorespiraton.  instability,  gastric 
stress  ulcers,  the  hyperosmolarity  syndrome 
and  negative  nitrogen  balance;  which  may 
have  contributed  ipsofacio  to  the  morbidity 
and  mortality  following  neonatal  surgen 
[12-16], 

In  order  to  help  resolve  some  of  these 
clinical  problems  and  to  try  to  improve 
present  management  we  have  designed  a 
stud>  to  define  the  hormonal  response  and 
metabolic  adjustments  of  preterm  and  term 
newborn  infants  subjected  to  anaesthesia 
and  surgery. 


Methods 

After  approval  by  the  Hospital  Ethics  Committee 
and  ha\mg  oblamed  written  parental  consent.  38  neo- 
nates undergomg  surgerv  (2?  term  and  15  preterm) 
were  mcluded  m  this  stud\.  Infants  bom  small-t'or- 
gesiational  age  and  neonates  suspected  to  ha\e  con- 
genital metabolic  or  hormonal  abnormalities  were  ex- 
cluded None  of  the  infants  had  been  exposed  to  major 
stress  in  the  form  of  severe  asphyxia,  hypothermia 
trauma  or  haemorrhage  within  the  72  h  preceding  sur- 
gery .  The  mean  age,  gestation  and  weight  at  the  lime  of 
operation  of  the  neonates  are  listed  in  table  1 

Blood  samples  were  drawn  immediately  before  the 
induction  of  anaesthesia,  at  the  end  of  surgery,  and  al 
b.  12  and  24  h  following  surgery.  Blood  levels  of  glu- 
cose, lactate,  pyruvate,  alanine,  free  fatty  acids,  h\- 
droxybutyrate.  acctoaceiate  and  glycerol  were  mea- 
sured by  specific  enzymatic  methods  [17],  radioim- 
munoassay methods  were  used  to  measure  plasma  lev- 
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els  of  insulin  (18]  and  glucagon  [19);  adrenaline  and 
noradrenaline  were  rneasured  by  a  double-isotope  ra- 
dio-enzymaiic  assay  [20). 

The  infants  were  premedicated  with  atropine 
(0.02-0.04  mg'kg)  alone.  Anaesthetic  agents  were  lim- 
ited to  the  use  of  thiopentone,  halothane  rf-lubocura- 
nne  and  nitrous  oxide.  No  opiates  were  given  before 
or  during  surgery.  Intravenous  fluids  were  adjusted  to 
administer  dextrose  at  a  standard  infusion  rate  of  3-7 
mg'kg/'min  [21].  Following  surgery,  analgesia  was  pro- 
vided by  intramuscular  injections  of  morphine  given 
as  indicated  by  medical  staff  but  as  administration 
was  adjusted  so  that  the  drug  was  not  injected  in  the 
3  h  preceding  a  post-operative  blood  sample. 

The  extent  of  operative  stress  expenenced  by  each 
patient  was  calculated  by  using  a  sconng  method 
based  on  factors  that  contribute  to  the  stress  of  surgical 
trauma  together  with  others  specific  for  neonatal  pa- 
tients [64].  According  to  this  score,  the  magnitude  of 
surgical  stress  was  minor  (score  0-5)  in  10  patients, 
moderate  (score  6-10)  in  24  patients  and  severe  (score 
1 1-20)  in  4  patients. 

The  results  were  analyzed  by  non-parametnc  sta- 
tistical tests.  Wilcoxon"s  test  was  used  to  test  changes 
after  surgery  in  relation  to  pre-operative  values,  differ- 
ences between  groups  were  tested  by  the  means  of  the 
Mann-Whitney  U  test  and  correlation  between  param- 
eters was  established  by  the  Spearman  rank  correla- 
tion coefficient  [22].  The  region  of  rejection  for  the 
null  hypothesis  was  fixed  at  a  =  0.05.  For  the  sake  of 
clarity  the  results  are  expressed  as  mean  ±  SEM. 


Results 

Term  Neonates 

The  overall  results  of  hormonal  and  meta- 
bolic analysis  in  term  neonates  are  listed  in 
table  II.  There  was  a  significant  increase  in 
plasma  adrenaline  p  <  0.005)  and  noradren- 
aline (p  <  0.025)  concentrations  at  the  end  of 
surgen.-.  but  by  6  h  post-operatively  the  levels 
had  returned  to  pre-operative  values.  Plasma 
insulin  levels  did  not  change  during  surgery, 
but  by  6  h  following  surgery  a  significant 
increase  had  occurred  (p  <  0.025)  which  was 
maintained  up  to  24  h  post-operatively  (p  < 


Term 

Preterm 

neonates 

neonates 

Number  of  patients 

23 

15 

Gestation,  weeks 

38.2±0.4 

29.0  ±1.0 

Age  at  operation,  da 

vs 

I5±2 

34±3 

Weight  at  operation. 

H 

3.0±0.1 

1.4±0.2 

0.025).  There  was  no  significant  alteration  in 
plasma  glucagon  levels  during  or  soon  after 
surgery;  however,  by  24  h  post-operatively  a 
significant  decrease  had  occurred  (p  <  0.025) 
from  the  pre-operative  value.  Blood  glucose 
concentrations  increased  significantly  (p  < 
0.005)  from  a  mean  pre-operative  value  of 
4.8  ±  0.4  mmol/Uo  9.9  ±  0.8  mmol/1  at  the 
end  of  surgery,  and  remained  elevated  at  6  h 
(p  <  0.05)  and  12  h  (p  <  0.005)  after  sur- 
gery. .  There  was  a  significant  increase  in 
"blood  concentrations  of  lactate  (p  <  0.005). 
pyruvate  (p  <  0.005),  glycerol  (p  <  0.025), 
total  ketone  bodies  (acetoacetate  and  hy- 
droxybutyrate)  (p  <  0.025)  and  plasma  free 
fatty  acids  (p  <  0.025)  by  the  end  of  surgery. 
Levels  of  blood  lactate  and  pyruvate  re- 
mained significantly  elevated  for  more  than 
12  h  post-operatively,  whereas  all  other  me- 
tabolites reverted  to  pre-operative  levels  by 
6h  after  surgery.  Blood  alanine  concentra- 
tion did  not  change  during  or  after  surgery. 

Preterm  Neonates 

The  results  of  hormonal  and  metabolic 
analysis  in  preterm  neonates  are  listed  in 
table  III.  Plasma  concentrations  of  adrena- 
line and  noradrenaline  were  found  to  in- 
crease significantly  during  surgery  (p  <  0.05 
and  p  <  0.005,  respectively)  and  returned  to 
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Table  II.  Term  neonates 


n 

Pre-op 

End-op 

6  h 
post-op 

12  h 
post-op 

24  h 
post-op 

Hormones 

Adrenaline,  nmol/1 

10 

0.4  +  0.1 

2.4  ±1.0"* 

0.5  ±0.2 

- 

0.5±0.2 

Noradrenaline,  nmol/1 

10 

5.9+1.7 

8.7  +  2.2" 

7.0  ±2.0 

- 

5.2=1.0 

Insulin,  pmol/1 

21 

75±13 

101±2I 

154  ±32** 

131  ±20" 

181  =  38** 

Glucagon,  pmol/1 

7 

29±6 

31±7 

23±5 

17±5 

16  ±5** 

Metabolites 

Glucose,  mmol/1 

21 

4.8  +  0.4 

9.9  ±0.8"' 

5.7±0.7* 

6.1±0.8*** 

5.1  ±0.3 

Lactate,  mmol/1 

21 

1.6±0.1 

2.8  +  0.3*" 

2.3  ±0.3" 

2.0  ±0.2"* 

2.1=0.2 

Pyruvate,  mmol/1 

21 

0.09  +  0.01 

0.15  +  0.01"* 

0.13±0.01*' 

0.11  ±0.01* 

0.11=0.01 

Alanine,  mmol/1 

21 

0.25  +  0.02 

0.28  ±0.02 

0.27  ±0.02 

0.25  ±0.02 

0.25  ±0.02 

FFA.  mmol/I 

6 

0.38+0.10 

0.63+0.07'* 

0.51  ±0,17 

0.35  +  0.08 

0.27+0.04 

Glycerol,  mmol/1 

21 

0.15  +  0.01 

0.20  ±0.02** 

0.16±0.01 

0.18±0.02 

0.16±0.02 

Total  ketones,  mm 

ol/l 

21 

0.24+0.07 

0.35  +  0.10** 

0.26±0.11 

0.19±0.08 

0.20  ±0.04 

Wilcoxon's  test 

from 

pre-operative  values 

*  p  <  0.05.  •*  p 

<  0.025;  •**  p 

<  0.005. 

Table  III.  Preterm  neonates 


n 

Pre-op 

End-op 

6h 
post -op 

12h 
post-op 

24  h 
post-op 

Hormones             >•' 

Adrenalme.  nmol/1 

8 

1.2  +  0.4 

2.2±0.7* 

1.5±0.9 

1.3±0.8 

0.8  ±0.4 

Noradrenaline,  nmol/1 

8 

6.3  ±0.8 

15.9±?..0*** 

8.3±2.7 

8.2±2.3 

6.2±1.5 

Insulm,  pmol/1 

8 

134±53 

83  +  20 

103  ±25 

69  +  7 

100±39 

Metabolites 

Glucose,  mmol/1 

5.8  ±0.6 

12.2±1.5*** 

9.3±1.8** 

8.0±1.2** 

7.8±1.3 

Lactate,  mmol/1 

1.5±0.1 

2.3  ±0.3*** 

1.4±0.2 

1.3±0.2 

1.5±0.2 

Pyruvate,  mmol/1 

0.11  ±0.01 

O.I4±0.02** 

0.11±0.01 

0.11+0.01 

0.12±0.02 

Alanine,  mmol  1 

0.16±0.02 

0.1  5  ±0.03 

0.15  +  0.02 

0.1 5  ±0.02 

0.15  =  0.02 

Glycerol,  mmol/1 

0.1 7  ±0.02 

0.24  ±0.04** 

0.16+0.02 

0.17  ±0.03 

0.17  +  0.03 

Total  ketones,  mmol/1 

0.1 6  ±0.03 

0.28  ±0.08*** 

0.18±0.03 

0.1 7  ±0.04 

0.16±0.04 

Wilcoxon's  test  from 

pre-operaiive  values: 

•p  <  0.05:  **p 

<  0.025;  •**  p 

<  0.005 

pre-operative  levels  by  6  h  after  surgery.  The 
concentration  of  plasma  insulin  did  not 
change  significantly  during  surgen.  and 
stayed  low  throughout  the  postoperative  pe- 
riod. Blood  glucose  concentrations  increased 


significantly  (p  <  0.005)  from  a  pre-opera- 
tive level  of  5.8  i  0.6  mmol/1  to  12.2  ± 
1.5mmoI/l  at  the  end  of  surgery  and  re- 
mained significantly  elevated  at  6  h  (p  < 
0.025)  and  12h  (p  <  0.025)  after  surgery. 


259 


Hormonal  and  Metabolic  Response  of  Neonates  Undergoing  Surger> 


119 


There  was  also  a  significant  rise  in  the  blood 
levels  of  lactate  (p  <  0.005),  pyruvate  (p  < 
0.025,  total  ketone  bodies  (acetoacetate  and 
hydroxybutyrate)  (p  <  0.025)  and  glycerol  (p 

<  0.005)  by  the  end  of  the  operative  proce- 
dure, but  by  6  h  post-operatively  the  levels  of 
all  these  metabolites  had  reverted  to  their 
pre-operative  values.  There  was  no  signifi- 
cant change  in  blood  alanine  concentration 
during  or  after  surgery. 

Endocrine-Metabolic  Correlations 
Due  to  constraints  on  the  volume  of  blood 
sampling,  hormonal  measurements  were  not 
performed  on  all  patients.  Therefore,  hor- 
monal-metabolic correlations  were  derived 
from  those  data  of  preterm  and  term  neo- 
nates in  which  hormonal  and  metabolic  van- 
ables  had  been  measured  on  the  same  blood 
sample.  Blood  glucose  concentrations  were 
strongly  correlated  with  plasma  adrenaline 
values  (fig.  1 )  at  the  end  of  surgerv'  (r;  ='  0.69, 
n  =  1 7,  p  <  0.005)  and  with  plasma  glucagon 
at  6  h  post-operatively  (r,  -  0.86.  n  =  7,  p  < 
0.05).  Levels  of  blood  lactate  were  correlated 
with  plasma  adrenaline  concentrations 
(fig.  1)  at  the  end  of  surgery  (rj  -  0.66,  n  =  17, 
p  <  0.005)  and  6  h  after  surgery  (r^  =  0.70, 
n  =  14,  p  <  0.005).  A  significant  correlation 
was  also  present  between  blood  glycerol  lev- 
els and  plasma  adrenaline  (r^  =  0.76,  n  =  1 7,  p 

<  0.005)  and  noradrenaline  (r,  =  0.69,  n  = 
17,  p  <  0.005)  at  the  end  of  surgery.  The 
insulin/glucose  molar  ratio  (fig.  2)  decreased 
significantly  at  the  end  of  surgerv'  (p  <  0.005) 
in  preterm  and  term  neonates.  In  the  post- 
operative penod,  however,  the  insulin/glu- 
cose ratio  was  significantly  raised  in  term 
neonates  at  6  h  (p  <  0.05),  12  h  (p  <  0.025) 
and  24  h  (p  <  0.05)  after  surgery,  whereas  it 
remained  below  the  pre-operative  value  in 
preterm  neonates  (p  <  0.05). 


Effects  of  Anaesthetic  Management 
In  the  group  of  term  neonates  undergoing 
moderate  surgical  stress,  6  neonates  recei\ed 
an  anaesthetic  regimen  of  halothane  (1-2% 
for  induction,  0.5%  for  maintenance),  ni- 
trous oxide  (50%),  <^-tubocuranne  and  oxy- 
gen; and  another  5  neonates  received  thio- 
pentone (4-5  mg/kg  for  induction.  1-2  mg'kg 
supplement  if  surgen-  lasted  over  1  h),  ni- 
trous oxide  (50%),  o'-tubocuranne  and  oxy- 
gen. The  results  from  these  groups  were 
therefore  compared. 

The  post-operative  hyperglycemic  re- 
sponse of  the  neonates  who  received  thiopen- 
tone anaesthesia  was  significantly  greater 
than  that  of  neonates  who  received  halothane 
anaesthesia  (p  <  0.025).  There  were  no  sig- 
nificant differences  between  the  two  groups 
in  the  blood  levels  of  lactate,  pyruvate,  ala- 
nine, total  ketone^  and  glycerol  before  or 
after  surger>'.  Moreover,  no  significant  differ- 
ence was  found  in  the  plasma  insulin  levels  of 
the  two  groups  pen-operatively  (fig.  3). 

Effects  of  Total  Parenteral  Nutrition 
In  the  early  pan  of  this  study,  two  term 
neonates  who  had  undergone  relatively  mi- 
nor surgical  procedures  were  found  to  de- 
velop an  inappropnate  degree  of  hypergly- 
caemia  at  the  end  of  surgery  which  was  much 
greater  than  the  response  of  6  other  neonates 
subjected  to  similar  surgical  procedures 
(fig.  4).  On  companson  of  the  peri-operative 
management  of  these  neonates,  it  was  found 
that  both  neonates  with  an  abnormal  hyper- 
glycaemic  response  had  received  parenteral 
nutrition  solutions  containing  amino  acids 
and  soluble  fats  up  to  just  before  the  induc- 
tion of  anaesthesia.  Mean  plasma  glucagon 
concentrations  from  both  these  neonates 
were  found  to  be  55  and  70  pmol  1  before  and 
after  surgers  whereas  the  mean  glucagon  con- 


260 


120 


Anand  Brown  Bioom  A\nsie\-Greon 


32 

i 

30 

- 

28 

- 

• 

' 

26 

■ 

24 

• 

1 

22 

• 

• 

20 

- 

: 

• 

1 

" 

" 

. 

• 

] 

• 

- 

• 

ii  =  0.6879 

• 

rs  =  0  6625               ! 

•• 

• 

n=  17 

n=16                       1 

- 

p  «  0.005 

p  <  0.005                 ; 

o    '" 

• 

_   ,       •      • 

i 

E      9 
E 

• 

^ 

• 

• 
• 

• 

E      2 

E 

•  •  • 

• 

5     ' 

• 

3        6 

O      5 

- 

^ 

<           1           t 

™          - 

1 

1          ■         ■          • 

0         12         3 

i          6 

8         10        12 

I         2 

4 

6          8         10        12 

a           Adrenaline,  nmol/l 

b                  Adrenaline, 

nmoI/1 

Fig.  1.  Correlation  of  plasma  adrenaline  values  wuh  (a)  blood  glucose  and  (b)  biood  lactate  le\els  at  the  end 
of  surgery.  T;  =  Spearman  rank  correlation  coefficient 


36 

- 

34 

32 

32 

30 

■ 

30 

■ 

28 

■ 

28 

■ 

o     26 

,'             I     " 

A 

e   24 

i     " 

/ 1 

i     22 

■ 

1    20 

1    20 

- 

c      18 

1 

c     18 

- 

5     16 

■  \ 

1     16 

- 

S     1" 

-  \  / 

1     14 

- 

1              /        ^^-^^-^-'^''''^ 

=     12 

\  / 

=     U 

/                          J^""^ 

f     10 

f   '0 

" 

/ 

•5       8 

- 

=       8 

- 

1   / 

£       6 

'- 

S       6 

'- 

\ 

Pre- End-         6h            12  h 

24  h 

Pr 

e    End        6h            12  h                          24  h 

a          op    op 

b           oc 

op 

Fig.  2.  Insulin/glucose  ratio  in  (a)  term  and  (b)  preterm  neonates  undergoing  surger.    \\ilco\on's  test  from 
pre-operative  values:  *  p  <  0.05;  **  p  <  0.025:  *"  p  <  0.005 


261 


Hormonal  and  Metabolic  Response  of  Neonates  Undergoing  Surgerv 


Thiopentone  group,  n  =  5 

Halothane  group,  n  =  6 

Mean  ±  SEM 

Pre-  Post-     6  h         12  h  2«  h 

op     op 


"5      100 

E 


—  Thiopentone  group,  n  =  5 
-—  Halothane  group,  n  =  6 
Mean  *  SEM 


Pre-  Post-     bU  12  h  24  h 

b  op    op 


Fig.  3.  Companson  of  changes  in  (a)  bloo^'glucose  and  (b)  plasma  msulin  between  neonates  anaesthetized 
with  ihiopenione  or  halothane.  Mann-\\  hitney  U  test:  *•  p  <  0,025. 
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centralions  in  other  term  neonates  were  23 
and  26  pmol/1.  respectively. 

Subsequently,  the  data  from  both  these 
neonates  were  excluded  from  further  analysis 
and  total  parenteral  nutrition  solutions  were 
not  given  to  neonates  undergoing  surgery 
from  6  h  pre-operatively  upto  24  h  after  sur- 
gery. 

Discussion 

The  hormonal  regulation  of  intermediary 
metabolism  in  preterm  and  term  human  neo- 
nates undergoing  anaesthesia  and  surgery  has 
not  been  studied  before.  Apart  from  studies 
of  electrolyte  excretion  and  nitrogen  balance 
[23-32],  the  limited  data  available  from  the 
literature  relate  only  to  the  measurement  of 
metabolic  parameters  in  term  neonates  sub- 
jected to  surgery.  In  studies  which  can  be  cri- 
ticized on  methodological  ground^;'  Efphicf: 
[33].  Eiphick  and  IVilkinson  [34]  and  Pinier 
[36,  37]  showed  that  blood  glucose  levels 
increased  during,  surgery  and  remained  ele- 
vated, in  some  cases,  for  up  to  8  h  after  sur- 
gery, even  though  glucose  clearance  rates 
were  not  altered  post-operatively  [35].  No 
consistent  changes  occurred  in  the  levels  of 
urea,  plasma  amino  acids  [37].  or  free  fatly 
acids  [34,  37].  Elphick  and  Wilkinson  [34] 
found  that  triglycerides  decreased  post-oper- 
atively whereas  other  neutral  lipids  were 
unaltered  and  Pinter  [37,  38]  documented  an 
increasing  acidaemia  during  the  operative 
procedure  which  was  directly  correlated  to 
blood  lactate  levels.  From  all  these  studies,  it 
was  concluded  that  anaesthesia  and  surgen. 
caused  a  shon-lasting  metabolic  disturbance 
in  the  human  neonate  [33-39],  the  cause  or 
consequence  of  which  was  unclear  [34.  37]. 
Despite  variable  amounts  of  surgical  stress  in 
the  neonates  studied,  the  poorly  controlled 


anaesthetic  techniques  and  pen-operative 
management,  and  the  lack  of  standardization 
of  blood  sampling  or  analytical  methods, 
these  studies  represent  the  only  previous  at- 
tempts to  define  the  metabolic  response  of 
newborn  infants  to  surgical  trauma. 

In  this  study,  various  factors  which  could 
affect  the  peri-operaiive  metabolic  milieu 
were  standardized  for  all  neonates  investi- 
gated. The  duration  of  pre-operative  starva- 
tion was  limited  to  4  h.  fluid  therapy  was 
adjusted  in  order  to  deliver  dextrose  at  a  rate 
of  .3-7  mg/kg'min  [21].  parenteral  nutntion 
solutions  containing  amino  acids  or  soluble 
fats  were  not  given  from  6  h  pre-operativeK 
until  24  h  after  surgery;  neonates  were  pro- 
tected as  much  as  possible  from  heat  loss 
dunng  transfer  to  the  theatre  as  well  as  during 
anaesthetic  induction  and  the  surgical  proce- 
dure, and  lastly,  the  timing  of  post-operative 
analgesia  was  adjusted  so  as  to  have  no  effect 
on  the  hormonal  or  metabolic  vanables  mea- 
sured in  this  stud\. 

In  term  as  well  as  preterm  neonates,  the 
stress  stimuli  dunng  anaesthesia  and  surgen. 
caused  a  substantial  increase  in  the  plasma 
levels  of  adrenaline  and  noradrenaline.  The 
pattern  of  change  in  noradrenaline  levels  was 
similar  to  that  of  adult  patients  [2],  but  the 
increase  in  adrenaline  lesels  during  surgery 
contrasts  with  the  data  available  from  adult 
subjects  in  whom  adrenaline  levels  may  fall 
or  remain  unchanged  dunng  surgery,  and  rise 
only  dunng  the  post-operative  penod  [2]. 

PreMOus  studies  in  term  neonates  have 
documented  that  there  is  a  marked  release  of 
catecholamines  at  the  lime  of  binh  [40—42] 
which  may  be  augmented  in  infants  undergo- 
ing fetal  distress  [40.  41],  binh  asphyxia  [41], 
or  breech  deli\enes.  and  in  infants  of  dia- 
betic mothers  [43].  Using  a  fluorometnc 
technique    for    measurement    of   catechol- 
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amines.  Lagercraniz  and  Bisolcili  [41]  have 
shown  thai  preterm  neonates  have  smaller 
catecholamine  responses  than  term  infants  to 
the  process  of  birth  as  well  as  to  binh  asphyx- 
ia. In  our  study,  however,  preterm  neonates 
were  found  to  have  higher  adrenaline  levels 
before  and  after  surgery  and  higher  noradren- 
aline levels  at  the  end  of  surgery  and  in  the 
post-operative  penod  (table  II,  III).  It  is  well- 
known  that  the  sympathoadrenal  system  is 
functional  from  very  early  fetal  life  [44]  and  it 
is  possible  that  the  life  experience  of  preterm 
neonates  over  the  2  or  3  weeks  before  surgery 
may  result  in  a  maturation  of  the  stress- 
responsive  pathways  for  catecholamine  pro- 
duction and  release.  The  higher  catechol- 
amine levels  before  and  after  surgery  in  pre- 
term neonates  may  be  explained  by  the  fact 
that  most  of  them  required  artificial  ventila- 
tion before  and  after  surgery  and  were  clini- 
cally less  stable  than  the  term  neonates. 

Insulin  concentrations  did  not  change  sig- 
nificantly by  the  end  of  surgery  in  preterm  or 
term  neonates.  In  term  neonates  plasma  in- 
sulin levels  were  significantly  raised  at  6,  12 
and  24  h  post-operatively,  a  pattern  of 
change  which  is  somewhat  similar  to  that  of 
adult  patients.  In  contrast  to  adult  subjects 
and  term  neonates,  insulin  levels  in  preterm 
neonates  remained  unchanged  during  the 
post-operative  period.  This  finding,  the  clini- 
cal importance  of  which  is  explained  below, 
may  possibly  be  due  to  a  decreased  respon- 
si\cness  of  beta-cells  in  the  premature  pan- 
creas [45]  and  may  explain  the  tendency  of 
preterm  neonates  to  de\  elop  a  greater  hyper- 
glycaemia  than  term  neonates  during  and  af- 
ter surgery  (table  III).  Glucagon  concentra- 
tions, which  were  measured  only  in  term 
neonates,  had  decreased  significantly  from 
pre-operative  le\els  b>  24  h  after  surgery. 
This  is  in  striking  contrast  to  the  adult  stress 


response,  where  a  marked  increase  in  gluca- 
gon levels  has  been  documented  between  1 2 
and  24  h  post-operatively  [2].  However. 
since  glucagon  levels  have  been  measured  in 
only  a  small  number  of  patients  (n  =  7)  this 
finding  needs  to  be  confirmed  in  subsequent 
studies. 

The  most  important  metabolic  effect  we 
have  documented  is  the  post-operative  hy- 
perglycaemia  which  was  invanably  present  in 
all  neonates  studied.  The  mechanism  of  post- 
operative hyperglycaemia  can  be  considered 
in  relation  to  the  concurrent  changes  in  insu- 
Im  and  the  counter-regulatory  hormones 
[46].  At  the  end  of  surgery,  the  good  correla- 
tion between  blood  glucose  and  plasma 
adrenaline  values  (fig.  1)  implies  that  the  hy- 
perglycaemic  response  may  be  precipitated 
by  adrenaline  release  during  surgery.  6  h 
post-operatively,  blood  gluCose  concentra- 
tions were  only  poorly  related  to  adrenaline 
levels,  but  were  closely  related  to  plasma  glu- 
cagon, a  cprrelation  which  achieved  statisti- 
cal significance  even  though  glucagon  was 
measured  in  only  a  few  patients.  According 
to  these  data  therefore,  it  may  be  proposed 
that  post-surgical  hyperglycaemia  in  neo- 
nates is  initiated  by  adrenaline  release  and  is 
maintained  into  the  early  post-operative  pe- 
riod as  a  result  of  glucagon  secretion.  Adren- 
aline not  only  stimulates  hepatic  glucose  pro- 
duction [47]  and  causes  a  sustained  decrease 
in  penphera!  glucose  utilization  [49,  50].  it 
also  stimulates  glucagon  secretion  and  sup- 
presses the  release  of  insulin  [48.  51].  In  this 
milieu,  glucagon  secretion  may  further  stim- 
ulate hepatic  glucose  production  [47,  51,  52] 
and  therefore,  the  hyperglycaemic  response 
may  be  potentiated  or  prolonged.  Of  greater 
importance  however,  is  the  lack  of  insulin 
secretion  in  response  to  the  hyperglycaemia 
developed  dunng  surger>-,  which  is  probably 
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due  to  a  direct  inhibition  of  insulin  secretion 
by  intra-operative  adrenaline  release  [48,  49]. 
Consequently,  the  insulin/glucose  molar  ratio 
decreased  significantly  at  the  end  of  surgery  in 
term  neonates  as  well  as  preterm  neonates, 
reflectmg  inappropriately  low  insulin  levels 
for  the  circulating  glucose  concentrations 
(fig.  2).  During  the  post-operative  period, 
however,  the  insulin/glucose  ratio  increased 
significantly  in  the  term  neonates,  whereas  it 
remained  low  in  the  preterm  neonates.  The 
total  lack  of  insulin  response  in  preterm  neo- 
nates may  not  only  result  in  unopposed  catab- 
olism  during  the  post-operative  period,  but 
through  the  development  of  a  greater  hyper- 
glycaemia.  may  precipitate  a  rapid  increase  in 
plasma  osmolality  during  surgery. 

The  substantial  hyperglycaemic  response, 
particularly  in  neonates  undergoing  severe 
surgical  stress,  has  important  clinical  implica- 
tions due  to  its  effect  on  plasma^  osmblaliiy 
[53).  In  newborn  infants,  an  increase  in  plasma 
osmolality  of  greater  than  25  mosm/kg  HjO 
over  a  period  0^4  h  [54]  can  have  detnmental 
effects  on  the  renal  cortex  and  cerebral  sub- 
stance and  may  even  lead  to  intraventricular 
haemorrhage  [54,  55].  The  deleterious  effects 
of  a  hyperosmolar  state  are  of  even  greater 
potential  significance  in  preterm  neonates. 

Concurrent  with  post-operative  hypergly- 
caemia  significant  increases  in  blood  lactate 
and  pyruvate  concentrations  were  seen  at  the 
end  of  surgery  in  term  as  well  as  preterm  neo- 
nates. These  metabolites  remained  elevated 
in  term  neonates  up  to  12  h  after  surgery,  but 
had  decreased  to  pre-operative  levels  in  pre- 
term neonates  by  6  h  posi-operatively.  Lev- 
els of  blood  lactate  and  plasma  adrenaline 
were  significantly  correlated  at  the  end  of  sur- 
gery and  6  h  post-operatively.  Arteriovenous 
catheterization  studies  in  adult  patients  have 
shown  that  the  release  of  adrenaline  during 


surger\  causes  an  increased  production  of 
lactate  and  pyruvate  through  ghcogenolysis 
in  skeletal  muscles  [56].  In  addition,  it  is  well 
known  that  injured  tissues  around  the  surgi- 
cal wound  derive  their  energy  mainly  from 
glycolysis  [57]  and  thus  may  contribute  to- 
wards increased  lactate  production  after  sur- 
gery. The  greater  degree  and  duration  of 
hyperlactataemia  in  term  neonates  may  pos- 
sibly be  related  to  the  presence  of  greater  gl\- 
cogen  stores  in  their  skeletal  muscles,  partic- 
ularly in  comparison  to  preterm  infants.  .As 
shown  by  double-isotope  turnover  studies  m 
normal  neonates  [21].  these  metabolites  arc 
removed  from  the  circulation  by  the  liver  to 
be  used  as  substrates  for  hepatic  gluconeo- 
genesis  [47,  52]  and  thus  may  contribute 
towards  the  post-operative  hvperglvcaemia 
[2.  57). 

The  significant  increase  in  free  fatty  acids, 
glycerol  and  total  ketone  bodies  during  sur- 
gery is  indicative  of  lipolysis  and  ketogenesis 
mediated  by  intra-operative  catecholamine 
release  [58].  Evidence  for  catecholamine-de- 
pendent  lipolysis  is  further  provided  by  the 
strong  correlation  of  blood  glycerol  concen- 
trations with  plasma  adrenaline  and  nor- 
adrenaline levels  at  the  end  of  surgery.  Stud- 
ies of  glycerol  turnover  in  newborn  infants 
have  shown  that  15%  of  glycerol  thus  formed 
enters  the  gluconeogenic  pathway  in  the  neo- 
natal liver  and  contributes  to  5%  of  hepatic 
glucose  production  [59].  The  oxidation  of 
free  fatty  acids  in  the  neonatal  liver  may  fur- 
ther stimulate  post-operative  gluconeogene- 
sis  by  the  generation  of  extra  ATP  to  support 
gluconeogenesis.  the  production  of  acetyl- 
CoA  which  activates  pyruvate  carboxylase, 
and  the  provision  of  reducing  equnalents  for 
glyceraldehyde-3-phosphate  deh>drogenase 
[60].  The  metabolism  of  ketone  bodies  in 
penpheral  tissues,  through  the  formation  of 
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citrate  and  inhibition  of  phosphofrucloki- 
nase,  may  inhibit  the  peripheral  utilization  of 
glucose  and  funher  contribute  towards  post- 
operative hyperglycaemia  in  neonates  [58]. 

Effects  of  Anaesthetic  Management 
The  only  significant  difference  between  ne- 
onates anaesthetized  with  thiopentone  and 
halothane  was  a  greater  hyperglycaemia  at  the 
end  of  surgery  in  infants  who  were  given  thio- 
pentone. This  effect  was  short-lasting  and  by 
6  h  after  surgery  blood  glucose  levels  in  both 
groups  were  similar  again  (fig.  ?).  Since  there 
was  no  difference  in  the  insulin  levels  of  both 
groups  (fig.  3),  it  is  possible  that  this  was  a 
direct  effect  of  thiopentone  on  glucose  metab- 
olism. Similar  results  have  been  reported  in 
adult  patients  undergoing  surgei^'  [61]  and  it 
has  been  shown  that  thiopentone  activates 
hepatic  glycogen  phosphorylase  [62],  and  thus 
may  result  in  further  stimulation  of  hepatic 
giycogenolysis  during  surgery. 

Effects  of  Parenteral  Nutrition 

Two  term  neonates  arrived  in  the  anaes- 
thetic room  while  receiving  parenteral  nutri- 
tion solutions  continuously.  They  were 
changed  to  4%  dextrose -0.18%  saline,  an- 
aesthesia was  given  and  a  simple  gastrostomy 
was  performed  on  both  of  them.  After  sur- 
gery, they  remained  on  dextrose-saline  infu- 
sion as  per  the  study  protocol.  Both  neonates 
were  found  to  develop  a  much  greater  hyper- 
glycaemia at  the  end  of  surgery  as  compared 
to  6  other  neonates  undergoing  similar  surgi- 
cal procedures,  and  also  had  markedly  raised 
glucagon  levels  before  and  after  surgery 
(fig.  4).  The  hyperglycaemic  effect  of  paren- 
teral nutrition  per  se  has  been  documented 
[63]  and  it  is  well  known  that  amino  acids 
provide  a  potent  stimulus  for  the  secretion  of 
glucagon  [51]. 


Conclusions 

From  this  study  it  is  evident  that  the 
human  neonate,  whether  bom  prematurely 
or  at  full  term,  is  entirely  capable  of  mount- 
ing an  endocnne  and  metabolic  stress  re- 
sponse to  surgical  trauma.  The  main  features 
of  this  response  are  the  release  of  catechol- 
amines and  the  inhibition  of  insulin  secretion 
during  surgery.  Post-operative  adjustments 
in  fuel  homeostasis  result  in  the  development 
of  a  substantial  and  prolonged  hyperglycae- 
mia, together  with  increases  in  the  blood  lev- 
els of  lactate,  pyruvate,  free  fatty  acids,  glyc- 
erol and  ketone  bodies  (acetoacetate  and 
hydroxybutyrate). 

This  study  has  documented  distinct  differ- 
ences between  preterm  and  term  neonates,  in 
the  pattern  and  magnitude  of  insulin  secre- 
tion and  catecholamine  release,  thereby  re- 
sulting in  an  altered  control  of  glucose  ho- 
meostasis in  the  post-operative  period. -It  has 
aiso  shown  that  parenteral  nutrition  solu- 
tions given  pre-operatively  and  thiopentone 
anaesthesia  given  dunng  surgery  may  signifi- 
cantly affect  glucoregulaiion  in  the  surgical 
neonate. 

The  information  has  important  implica- 
tions for  current  neonatal  anaesthetic  prac- 
tices [64]  as  well  as  the  clinical  management 
of  preterm  and  term  neonates  before  and 
after  surgery .  Since  post-traumatic  morbidity 
and  mortality  in  high-risk  adults  have  been 
related  to  metabolic  parameters  of  the  stress 
response  [3-5].  specific  anaesthetic  tech- 
niques [65-68]  and  hormonal  thcrap>  [69. 
70]  have  been  used  in  order  to  inhibit  the 
stress  response  of  adult  subjects  undergoing 
major  surgery.  It  is  presently  not  known 
whether  prevention  of  the  metabolic  de- 
rangements by  anaesthetic  or  hormonal  ma- 
nipulation in  preterm  or  term  neonates  will 
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lead  to  a  decrease  in  post-operative  compli- 
cations and  an  improvement  of  post-surgical 
morbidity  and  mortality. 

Funher  detailed  studies  are  needed  to  de- 
fine more  precisely  the  efTecis  of  other  surgi- 
cal, anaesthetic  and  analgesic  circumstances. 
Turnover  studies  using  stable  isotopes  are 
required  to  investigate  the  pathways  respon- 
sible for  these  metabolic  changes.  Further- 
more, the  physiological  mechanisms  respon- 
sible for  the  initiation  and  modulation  of  the 
neonatal  stress  response  may  need  to  be  de- 
fined. Such  data  will  help  to  develop  specific 
regimens  for  preterm  and  term  neonates  ex- 
posed to  vanous  stress  situations  and  thus 
may  lead  to  an  improved  clinical  outcome. 
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By  Kanwal  J.S.  Anand  and  A.  Aynsley-Green 
Oxford  and  Newcastle  upon  Tyne.  United  Kingdom 


•  Measurement  of  the  severity  of  surgery  would  greatly 
facilitate  the  design  and  interpretation  of  studies  in  neo- 
nates undergoing  surgery.  A  scoring  method,  based  on  the 
amount  of  blood  loss,  superficial  dissection,  and  visceral 
trauma,  the  site  and  duration  of  surgery,  cardiac  surgical 
factors,  and  associated  stress  factors  for  surgical  neo- 
nates, was  formulated  and  applied  to  94  neonates  undergo- 
ing surgery.  Perioperative  management  was  standardized 
for  all  patients  and  hormonal-metabolic  variables  were 
measured  in  blood  samples  drawn  preoperatively  at  the 
end  of  the  operation,  and  at  six,  12,  and  24  hours  after 
operation.  The  stress  scores  were  correlated  significantly 
with  the  plasma  epinephrine  (P  -  .00011,  norepinephrine 
(P  <  .00011,  insulin  (P  <  .001).  glucagon  (P  <  .005),  and 
Cortisol  (P  <  .02)  responses,  and  with  changes  in  blood 
glucose  (P  <  .0001),  lactate  (P  <  .0001),  pyruvate 
(P  <  .0001 ),  and  alanine  (P  <  .005)  during  and  after  opera- 
tion. Discriminant  function  analysis  was  used  for  further 
validation  and  this  scoring  method  was  foun'd  to  predict 
accurately  the  severity  of  surgical  stress  in  88.4%  cases. 
Discrepancies  in  the  remaining  cases  were  found  to  be 
related  to  specific  clinical  factors.  On  comparison  of  the 
hormonal  and  metabolic  responses  of  neonates  in  the 
minor  (N  -  71),  moderate  (N  -  12),  and  severe  (N  -  11) 
stress  groups,  increasing  severity  of  surgical  stress  was 
found  to  be  associated  with  greater  and  more  prolonged 
changes  in  plasma  catecholamines,  blood  glucose,  and 
gluconeogenic  substrates  during  and  after  operation.  Clini- 
cal outcome  following  operation  was  also  significantly 
different  between  the  three  stress  groups.  Thus,  the 
hormonal  and  metabolic  responses  of  neonates  undergoing 
operation  are  directly  proportional  to  the  degree  of  surgical 
stress  as  defined  by  the  proposed  scoring  method. 
".  1988  by  Grune  &  St  r  art  on.  Inc 

INDEX  WORDS:  Neonatal  surgical  stress. 

INTERPRETATION  of  research  in  the  field  in 
neonatal  surger>  has  been  complicated  by  the 
marked  variability  in  patient  characteristics  and  clini- 
cal presentation  of  the  conditions  that  require  surgical 
intervention  in  this  age  group  It  is  essential  to  take 
these  differences  into  account  when  comparing  postop- 
erative outcome  in  different  groups  of  neonates  oper- 
ated either  in  the  same  center  or  in  different  centers.' 
when  comparing  the  physiologic  effects  of  changes  in 
clinical  therap\,  or  when  evaluating  the  postoperative 
requirements  for  intensive  care  or  hospital  slay.  How- 


ever, no  convenient  method  has  been  a\  ailablc  to  .iliou 
the  categorization  of  severit\  of  surgical  stress  in  the 
human  neonate. 

.As  pan  of  a  larger  project  to  define  the  neonatal 
stress  responses  to  surgerv  and  anesthesia."  we 
designed  a  scoring  method  specificalh  for  the  assess- 
ment of  surgical  stress  in  newborn  infants:  the  struc- 
ture of  this  system  was  based  on  the  results  of  studies 
on  the  stress  response  in  adult  patients.'  The  objectives 
of  this  report  are.  first,  to  validate  the  proposed  method 
by  correlating  the  scores  with  the  hormonal  and  meta- 
bolic responses  of  neonates  undergoing  surger\.  and 
second,  to  characterize  the  neonatal  responses  to  dif- 
ferent degrees  of  surgical  stress. 

MATERIALS  AND  METHODS 
Development  of  a  Scoring  Method 
for  Surgical  Stress 

Tile  scoring  method  was  ba^cd  on  ihe  live  faciors  that  contribute 
to  the  stressor  surgical  trauma  ihc  amount  of  blood  loss,  the  dejree 
of  superficial  dissection,  the  extern  oi  visceral  trauma,  and  the 
duration  of  operation  (Table  I )  Specihcitv  for  neonatal  patients  was 
obtained  b>  the  addition  of  "associated  stress  factors"  to  this  bas;c 
framework  The  value  judgements  required  for  assigning  scores  to 
each  variable  were  arbitrary,  but  were  based  on  published  studies  of 
the  surgical  stress  response  in  adults  and  on  the  advice  of  pediatric, 
anestheiic,  and  surgical  colleague^  ' 

Components  of  the  Stress  Score 

0)  The  amount  of  blood  loss  was  graded  in  the  light  of  data  fron; 
the  study  of  surgical  hemorrhage  in  1.787  pediatric  patients  b\ 
Davenport  and  Barr.  which  showed  that  10"  blood  volume  was  lost 
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Table  1.    Scoring  Method  for  Surgical  Sti 


1.  Amount  of  blood  loss 

<5%  blood  volume 

5%  to  10%  blood  volume 

10%  to  15%  blood  volume 

>  15%  blood  volume 
2-    Site  of  Surgery 

Superficial 

Intraabdominal/intracranial 

Intrathoracic 
3.    Amount  of  superficial  trauma  (skin,  muscle   eicl 

Minimal 

Moderate 

Maximal 
4     Extent  of  visceral  trauma 

Brief  visceral  handling 

Prolonged  visceral  handling 

Minor  resection 

Major  resection 
5.   Duration  of  surgery 

0-30  mm 

30-90  mm 

90-180  mm 

180-300  mm 

>300  mm 

6  Associated  stress  factors 

lal   Hypothermia  1.5=  to3^C 
Hypothermia  >3'C 
Deep  hypothermia 
(bl   Localized  infection 

Generalized  infection  (NEC,  septicemia  etcl 
(c)    Prematurity 

30  to  34  wk  ^ 

<30wk  •■ 

7  Cardiac  surgery 

Cardiopulmonary  bypass 
Circulatory  arrest 
<40  mm 


>40r 


Note.  For  patients  undergoing  cardiopulmonary  bypass,  scores  for 
amount  of  blood  loss  are  applied  to  the  blood  loss  before  the  start  of 
bypass 

Scoring  procedure  1-10.  minor  surgical  stress  11-10  moderate 
surgical  stress:  2  1-30.  severe  surgical  stress 


during  minor  operations.  I0*it  lo  15*^  during  moderate  operaiions 
and  more  than  15"  during  severe  operations 

(2)  The  sue  of  surger>  was  established  as  an  imponani  factor 
from  ihe  stress  responses'  and  clinical  outcome'  of  adull  paiienis 
undergoing  surgcr> .  These  differences  depend  probably  on  handling 
and  trauma  of  the  peritoneum,  pleura,  periosteum,  or  dura,  or  the 
ph\sioloEic  stress  associated  wuh  operating  m  the  bodv  cavmes 

(3)  The  amount  of  superticial  dissection  was  given  a  score  on  the 
basis  of  an  empirical  judgment  d  the  surgeon  li  was  reasoned  that 
immediaicK  after  an  operation  most  surgeons  would  be  able  to  make 
an  accurate  assosmeni  of  the  amount  of  tissue  dissection  required 
and  that  onK  slight  discrcpancicb  may  be  expected  between  differcni 
surgeons 

(J)  The  visceral  trauma  was  graded  as  a  separate  variable 
because  the  handling  or  resection  of  body  viscera  strongly  sttmulaic> 
the  stress  response'**  a  reflex  mediated  via  the  autonomic  libers 


cr  the 
:\  the 


supplying  ihc  adrenal  cortex,  adrenal  mcdulb.  symp.i'.ne:;*:  22 
pancreas,  and  liver 

( .^ )  From  studies  in  adult  paiienis.  the  duration  of  cperatii.^ 
established  as  an  important  determinant  of  surgical  stre>> 
factor  may  be  of  greater  importance  for  neonates  due  tothe.r  i:; 
metabolic  reserves  and  the  policy  of  minimal  anesthesia  i: 
advocated  currently  for  them  ' 

(6)  The  selection  of  associated  stress  faciori  was  cons: 
necessary,  in  order  10  account  for  the  stress  response  0:  s; 
groups  of  patients,  particularly  premature  nccnctes.  those  c\?.- 
hypothermia  during  surgery,  or  those  with  localized  cr  gcr.cr. 
infections  preoperatne  '^ 

(7)  In   neonates  undergoing  carduc  surgery,  factor-'  st^ 
cardiopulmonary  bypass  (CPB).  deep  hypothermia,  and  du.v.; 
circulatory  arrest  were  also  graded,  since  siuciCi  in  acua  p^ 
established  that  these  procedures  were  very  poter.i  si: 
stress  response.' '" 

Scoring  procedure      The  total  scores  were  used  ic 
degrees  of  surgical  stress  as  minor  (score  I  to  lOl.  moderate  i5Core 
1 1  to  20).  and  severe  (score  21  to  30) 

Clinical  Material  and  Analytical  Meihods 

After  approval  of  the  project  by  the  Hospital  Ethics  Ccmr.iiiec 
and  after  parental  consent.  94  newborn  infants  (61  term  ard  ?? 
preterm)  were  c\alualcd  and  scored  by  a  member  of  the  sur£:;cal 
team  immediately  after  operation.  Thus.  71  neonates  wercsubtectcd 
to  minor  surgical  stress,  12  neonates  to  moderate  stress,  and  11 
neonates  to  severe  stress  Small-lor-gcstational  age  neonates  neo- 
nates with  congenital  metabolic  or  hormonal  abnormair.:c>.  or 
ij^eonaies  exposed  to  hypoxemia,  hypothermia,  trauma,  cr  hemor- 
rhage within  the  72  hours  preceding  surgery  were  not  studied  .MI 
infants  were  premedicaied  b\  atropine  alone,  anesthetic  agents  were 
limited  to  the  the  use  of  halothanc.  thiopentone.  fenian\l.  and 
nitrous  oxide.  Perioperative  intravenous  fluids  were  adjusted  to 
infuse  dextrose  at  a  rate  of  3  to  7  mg  'kg/min 

Blood  samples  were  obtained  preoperaii\ely.  ai  the  end  of  opera- 
tion and  at  six.  12.  and  24  hours  following  operation  Bleed  concen- 
trations of  glucose,  lactate,  pyruvate,  alanine,  nonestenhec  fatty 
acids,  glycerol.  3-hydroxybutyr3te.  and  acetoacetate  were  measured 
by  enzymatic  methods  '.  radioimmunoassa>  methods  were  used  to 
measure  plasma  concentrations  of  insulin.'"  glucagon.'"  and  Corti- 
sol'*, plasma  epinephrine  and  norepinephrine  were  measured  by  a 
double-isotope  radioenzymaiic  assay  '* 


Statistical  Analyses 

Initial  validation  of  this  scoring  method  was  obtained  b>  correlat- 
ing perioperative  hormonal  and  mei.ibolic  changes  to  the  total  stress 
score  obtained  by  each  neonate  uMng  the  Spearman  rank  correlation 
coefficient  (r.)  " 

Further  validation  was  obtained  b\  predicmg  the  group  member- 
ship of  each  neonate  on  the  basis  of  its  hormonal  and  mc:abolic 
response  InittalK.  the  data  from  4S  neonates  were  selected  ran- 
domi\  and  subjected  to  discriminant  anaKsis  in  order  to  iccniify 
those  parameters  that  produced  the  greatest  discrimination  between 
the  three  stress  group?.  L  sin^  the  discriminant  function  cjerricicnis 
of  these  parameters,  discnmmjni  scores  were  cjiculaied  frcrr.  the 
data  of  each  p.iiieni  and  were  Ubed  to  predict  the  stress  groups  of  all 
94  neonates  '  The  degree  oi  congruence  between  the  stress  groups 
originally  allotted  to  the  neonates  and  those  predicted  from  their 
stress  response  was  taken  as  an  objectne  measure  of  the  \alicity  of 
this  scoring  method 

FinalK.  ditTcrcnces  m  the  hormonal-metabolic  responses  01  nco- 
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naic^  from  the  three  stress  groups  we 
analysis  of  variance  '* 


RESULTS 


lesicc  b\  Kruskal-Walli: 


Correlation  of  Stress  Scores  IV/7/i  Hormonal  and 
Metabolic  Changes 

The  stress  scores  were  correlated  strongly  with  the 
changes  in  plasma  epinephrine  concentrations  at  the 
end  of  operation  (P  <  .0001 )  and  at  six  (P  <  .000! ). 
\2(P  <  .001),  and  24  hours  (P  <  .05)  postoperativeh. 
and  with  plasma  norepinephrine  responses  at  the  end 
of  operation  (P  <  .0001).  at  six  {P  <  .05)  and  12  hours 
(P  <  .025)  after  operation.  In  addition,  the  stress 
scores  were  correlated  with  plasma  insulin  responses 
during  operation  (P  <  .001 )  and  glucagon  responses  at 
six  (P  <  .005)  and  12  hours  (P  <  .005)  following  oper- 
ation; plasma  Cortisol  responses  were  correlated  with 
the  stress  scores  at  six  {P  <  .05)  and  24  hours 
(P  <  025)  postoperatively  (Table  2). 

With  regard  to  the  metabolic  responses  (Table  3). 
stress  scores  were  found  to  be  correlated  strongly  with 
the  changes  in  blood  glucose  {P  <  .000\).  lactate 
(/'<.00()1),  pyruvate  (P<.0001).  and  alanine 
{P  <  .005)  concentrations  at  the  end  of  operation. 
Thereafter,  significant  correlations  were  obtained  with 
the  changes  in  blood  lactate  at  six  {P  <  .0001 )  and  12 
hours  (P  <  .01)  after  operation:  with  blood  pyruvate^ 
changes  at  six  (/'<.0001).  12  (/'<.000f),  and  24 
hours  (P  <  .005)  postoperatively,  and  with  blood  ala- 


nine changes  at  the  end  of  the  operation  (P  ■,  .005)  and 
at  six  hours  after  operation  iP  <  .0051.  .As  expected 
from  these  data,  the  stress  scores  w'erc  also  correlated 
with  changes  in  total  gluconeogenic  substrates  (sum  of 
the  blood  concentrations  of  lactate,  pyruvate,  alanine, 
and  glycerol)  at  the  end  of  operation  {P  <  .0001),  and 
six  (/'<.0001)  and  12  hours  (P-i.Ol)  postopera- 
tively 

Discriniinani  Analysis  and  Prediction 
of  Stress  Groups 

in  an  initial  analysis,  half  the  number  of  cases  were 
selected  randomly  from  each  of  the  surgical  stress 
groups  (36  of  71  neonates  from  the  minor  .stress  group, 
6  of  1 2  from  the  moderate  group,  and  6  of  1 1  from  the 
severe  group)  and  their  hormonal-metabolic  data  were 
subjected  to  multivariate  discriminate  analysis  with 
the  simultaneous  entry  of  all  variables.'  The  hormon- 
al-metabolic parameters  that  produced  the  greatest 
discrimination  between  the  three  stress  groups  were 
changes  in  plasma  epinephrine,  norepinephrine  and 
insulin,  blood  glucose,  lactate,  pyruvate,  alanine,  and 
total  gluconeogenic  substrates  at  the  end  of  operation. 
and  changes  -in  plasma  epinephrine  and  glucagon. 
bloQd  lactate.. pyruvate,  and  total  gluconeogenic  sub- 
strates at  6  hours  postoperatively.  Of  these,  the  five 
most  important  variables  and  their  discriminant  func- 
tion coefficients  (Al,  A2,  .  .  .  A5  and  Bl.  B2.  .  .  .B5) 
are  listed  in  Table  4.  There  was  no  loss  of  discriminant 
function  on  discardina  the  other  variables  identified  in 


Table  2.    Correlation  Between  Scores  Obtained  and  Hormonal  Changes 


Postopefafve 

Postoperativ 

0.55 

0.46 

53 

45 

0  0001 

0  001 

0.25 

0.27 

56 

63 

0.05 

0  025 

.^  Norepinephrine  inmol/LI 


A  Epineptirine  Inmol/L) 


A  Insulin  (pmol/L) 


J  Glucagon  (pmol.'L) 


A  Cortisol  Inmol/L) 


050 

i2 

0  0001 

0  43 

6 

0  0001 

033 

:3 
OOOt 


62 


66 


83 


41 


42 


0  43 

.1 

0005 

0.28 
2 

005 


Spearman  rank  correlation  coefficients  (r,l  showing  relationships  between  the  ; 
concentrations  after  surgery.  Only  significant  correlations  shown. 
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>  Obtained  and  Metabolic  Changes 


A  Lactate  (mmoI/L) 


A  Pyruvate  (mmol/Ll 


A  Alanine  Immol/L) 


A  Total  Gluconeogenic  substrates  (mmol/L) 


045 

0  0001 

0.60 

0  44 

0  28 

31 

77 

77 

0.0001 

0.0001 

OCl 

0.54 

048 

0  38 

0  30 

30 

79 

76 

77 

0.000  I 

0  0001 

0.0001 

0  00 

0.28 

0  33 

-023 

91 

79 

78 

0  005 

0005 

002 

0.59 

045 

028 

90 

77 

75 

0  0001 

0  0001 

0  01 

Spearman  rank  correlation  coefficients  (r,)  showing  relationships  between  tne  stress 
concentrations  after  surgery   Only  significant  correlations  shown 


'  of  each  patient  and  the  change  in  blooo  metabotn 


the  initial  analysis:  thus,  further  analyses  were  per- 
formed using  these  five  variables  only 

The  discriminant  function  coefficients  listed  in 
Table  4  were  used  to  calcufate  discriminant  scores 
from  the  data  of  each  patient  by  the  following  equa- 
tions; 

Discriminant  score 

A  =  Cl.Al  ^  C2  A2  -       ..C5.A5 

Discriminant  score 

B  -  Cl.Bl  +  C2.B:  -  ..  .  .C5.B5 
where  CI.  C2. ...  C5  were  the  corresponding  values  of 

Table  4.   Stress  Score:  Discriminant  Analysis 


Siandardizec 

Canonjcal 

OiScriiT 

inant 

FuncT.on  C 

)s«ic.en:s 

Var,aD.« 

FuncT.on  A 

Function  B 

A  Glucose. 

end-operative 

0   112 

0.384 

Ji  Total  gluconeogenic  substrates 

end-operative 

0  795 

-0  004 

A  Total  gluconeogenic  subslfates 

siK  hours  postoperative 

0  12' 

0  794 

A  Epinephrine 

ena-operative 

-0  111 

-  1.852 

A  Epinephrine 

SIS  hours  postoperative 

0571 

0  986 

Discriminant  (unction  coefficients  calculated  from  the  data  of  48 
randomly  selected  patients.  These  coefficients  were  used  for  calculating 
the  discriminant  scores  from  the  data  of  each  patient  which  were  used 
for  predicting  the  stress  group  of  that  patiem 


the  selected  variables  for  each  patient.  These  discrimi- 
nant .scores  were  used  to  place  each  patient  within  a 
^<wo-dimensional  discriminant  function  "territorv," 
thus  predicting  the  highest  probabilit>  stress  group  for 
each  neonate  (Fig  1 ). 

Since  the  discriminant  coefticienis  were  calculated 
from  the  data  of  onl\  half  the  number  of  neonates 
selected  randomK.  the  degree  of  congruence  between 
the  predicted  groups  for  all  94  neonates  and  the  actual 
groups  allotted  to  them  by  their  total  stress  scores  was 
taken  as  an  objective  measure  of  the  validity  of  this 
scoring  method.  Thus,  it  was  found  that  84  neonates 
(89.4'7t)  had  been  classified  correcth  by  this  method. 

Of  the  ten  incorrectly  classified  cases,  eight  neo- 
nates were  predicted  to  belong  to  a  lower  stress  group 
and  two  neonates  were  predicted  to  a  higher  stress 
group  than  had  been  allotted  to  them.  The  postopera- 
tive course  of  the  former  eight  neonates  was  unevent- 
ful, whereas  that  of  the  latter  two  neonates  was  asso- 
ciated with  severe  complications  in  the  postoperative 
period:  (Case  1)  B.N  was  a  one-day-old  male  infant 
operated  for  repair  of  congenital  diaphragmatic  her- 
nia. Five  hours  after  surgery  he  developed  a  pneumo- 
thorax, followed  by  severe  hypo.\ia  and  cardiac  arrest 
which  were  treated  successfully.  (Case  2)  M.V.  was  a 
three-da\-old  male  infant  operated  for  meconium  ileus 
and  suspected  peritonitis  The  postoperative  course 
was  complicated  by  persistent  hiccups,  frequent  spon- 
taneous brad>cardiai.  metabolic  acidosis,  and  poor 
peripheral  perfusion.  It  is  likely  that  the  postoperative 
course  of  these  ncona^e^  mav  have  influenced  their 
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*  Grco   ccnirords 
•o  Winc-r  Stress 
•=  •■ocff'a'e  Str-e.. 


Fig  ^  Ternlorial  distribution  of  all  94  i 
their  discriminant  scores  calculated  from  the  discriminant  function 
coefficients  listed  m  Table  4.  The  filled  symbols  represent  cor- 
rectly classified  cases  and  line  symbols  represent  incorrectly 
classified  cases:  89  4%  cases  were  correctly  classified  according 
to  their  stress  scores. 


Stress  responses,  thereby  resulting  in  predictions  to  a 
lower  or  higher  stress  group. 

Differences  in  Hormonal-Metabolic  Responses  of  the 
Stress  Groups 

No  significant  differences  were  found  between  the 
minor  (N  -  71),  moderate  (N  -  12).  and  severe 
(N  =  11)  stress  groups  with  respect  to  gestation,  post- 
natal age,  and  weight  at  the  time  of  operation,  duration 
of  preoperative  starvation,  perioperative  dextrose  infu- 
sion rates,  or  the  anesthetic  management  (Table  5). 

Highly  significant  differences  were  found  between 
the  three  stress  groups  with  respect  to  plasma  epineph- 


rine responses  at  the  end  of  operation  (P  ---  OOOi  i.  ar.d 
at  SIX  (/■■i.OOOl).  12  (/'<.001).  and  24  hours 
(/'<.001)  alter  operation.  Plasma  norepinephrine 
responses  were  significantly  different  between  the 
three  stress  groups  at  the  end  of  operation  (F  <  .001) 
and  at  six  hours  postoperatively  {P  <  .005):  Fig  2).  In 
addition,  plasma  insulin  responses  at  the  end  of  opera- 
tion (P  <  .001)  and  plasma  glucagon  responses  ai  si\ 
hours  postoperatively  (/'<.005)  were  significant!) 
different  between  the  three  stress  groups  (Fig  3). 

With  regard  to  the  metabolic  changes,  significant 
differences  were  found  in  the  hyperglycemic  responses 
of  the  three  groups  at  the  end  of  operation  {P  <  .00.^; 
Fig  4).  Also,  the  changes  in  blood  lactate,  pvruvaie. 
alanine,  and  glycerol  were  significantly  different 
between  the  three  stress  groups  at  the  end  of  operation 
(/><.0001)  and  at  six  (/'<.001)  and  12  hours 
(P  <  .01)  postoperatively  (Fig  5). 

Clinical  Outcome 

The  postoperative  recovery  of  neonates  undergoing 
minor  surgical  stress  was  found  to  be  uneventful. 
whereas  a  variety  of  clinical  complications  were  docu- 
mented after  moderate  or  severe  surgical  stress  In 
addition,  there  were  no  postoperative  deaths  in  the 
group  undergoing  minor  surgical  stress,  whereas  mor- 
tality of  1 1%  and  36*^  was  documented  after  moderate 
and  severe  surgical  stress,  respectively  (Fig  6) 

DISCUSSION 

In  their  classic  monograph  "The  Metabolic 
Response  to  Surgery,"  Moore  and  Ball  (19.^2)  pro- 
posed that  surgical  or  other  forms  of  trauma  could  be 
classified  by  making  a  semiquantitative  "surgical 
guess"  of  its  severity.'*  .Mthough  several  studies  have 
documented  that  the  stress  responses  of  adult  patients 
subjected  to  different  surgical  procedures  are  signifi- 
cantly different,  an  objective  method  for  grading  surgi- 
cal trauma  has  not  been  available. 

Therefore,  previous  comparisons  of  the  severity  of 
surgical  stress  in  different  groups  of  adult  patients 


Table  5.    Comparison  of  Neonates  Undergoing  Minor.  Moderate,  and  Seven 


Characleristics 


Stress  score 

Range 

Mean  ±  SEM 
Se< 

Age  (dl 

Gestation  (wk) 
Weight  Ikgl 

Starvation,  preooerative  (hrl 
Intravenous  dextrose,  img/kg/n 


3-10 
6  9  =  0.3 
44M.  27F 

19  =  2 
35.8  -  0  7 
2  4  =  0.2 
5  6  :  0  3 


11 

20 

133 

r  09 

7M 

5F 

12 

=  4 

37  0 

-   I  2 

2  7 

-  0  4 

65 

=  04 

5  1 

t  0  6 

25-30 

268 

-04 

8M 

3F 

21 

-  4 

38  1 

^  0  7 

3.2 

I  0,6 

6.2 

-  0.5 

4  7 

±  0  8 
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nsj:.in 


Pre-op  Enaop       6nr  12hr  24hr 

A  NOREPINEPHRINE 


Pre.op   End-op       6hr  12  hr  34  hr 

Fig  2  Differences  between  the  plasma  epinephrine  and  nor- 
epinephrine responses  of  neonates  undergoing  severe  (A),  moder- 
ate (Bl.  and  minor  ICI  surgical  stress  Kruskal-Wallis  analysis  of 
variance    •••  P. 0001.  ••  P  001.  •  P  OOS 


were  based  on  the  site  of  operation,  its  duration,  or 
other  empirical  considerations. '  These  studies,  and  the 
considerations  detailed  in  the  methods  section  above 
formed  the  basis  for  allotting  relative  ""stress"  values  to 
each  of  the  factors  in  this  scoring  method.^  Further,  the 
selection  of  ""associated  stress  factors"  for  newborn 
infants  was  based  on  their  clinical  importance  in 
modifying  the  overall  stress  associated  with  a  surgical 
procedure.  In  this  analysis,  perioperative  changes  in 
hormonal  and  metabolic  variables  were  used  to  investi- 
gate w  hether  or  not  this  scoring  method  was  capable  of 
measuring  the  overall  stress  associated  with  surger\ . 

Correlation  Willi  Hormonal  and  Metabolic  Changes 

The  strong  and  highlv  significant  correlations  of  the 
stress  scores  with  changes  in  plasma  epinephrine  and 
norepinephrine  at  the  end  of  operation  and  in  the 
postoperative  period  defined  the  ability  of  newborn 
infants  to  recognize  and  respond  to  changes  in  the 
magnitude  of  surgical  stress.  Changes  in  plasma  cate- 
cholamines have  long  been  accepted  as  sensitive  and 


■■     \ 
\     \ 


PreopEriaop      6nr  ijh- 

A  GLUCAGON 


Preop    End-op       6hr 


Fig  3  Differences  between  the  plasma  insulin  and  glucagon 
responses  of  neonates  undergoing  severe  (A),  moderate  (6).  and 
minor  ICI  surgical  stress.  Kruskal-Wallis  analysis  of  variance: 
••  P.001.  •  P.005 


accurate  markers  of  physiologic  stress  and  have  a 
well-defined  role  in  initiation  and  mediation  of  the 
metabolic  responses  to  surgery.""" 

The  correlation  of  postoperative  plasma  glucagon 
responses  with  the  stress  scores  ma\  denote  the  stimu- 
latory effect  of  epinephrine  release  on  glucagon 
secretion,^""  whereas  the  correlation  of  stress  scores 
with  plasma  insulin  responses  at  the  end  of  operation 
was  probably  due  to  a  reflex  insulin  secretion  stimu- 
lated by  the  hyperglycemic  stress  response.  Although 
the  epinephrine  release  during  operation  ma>  suppress 
insulin  secretion.'""  this  effect  can  be  overcome  b>  a 
strong  glycemic  stimulus. """'  On  the  other  hand,  the 
poor  correlation  of  stress  scores  with  plasma  Cortisol 
changes  is  difficult  to  explain  but  ma>  reflect  impaired 
corticosteroid  secretion  from  the  fetal  adrenal  coriex  in 
newborn  infants  H>droxylase  enz\mes  in  the  fetal 
adrenal  cortex  mature  from  the  proximal  to  the  distal 
end  of  the  steroid  biosynthetic  pathway"";  therefore, 
the  neonatal  stress  responses  may  be  characterized  b> 
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P-e-op  End-op       6hr  I2hr  24  hr 

Fig  4.  Differences  between  the  hyperglycemic  responses  of 
neonates  undergoing  severe  (A),  moderate  (Bl.  and  minor  (C) 
surgical  stress.  Kruskal-Wallis  analysis  of  variance:  "  P  .005 


a  relatively  decreased  secreiion  of  the  final  products  of 
steroid  biosynthesis,'^  thus  resulting  in  a  poor  correla- 
tion of  Cortisol  changes  with  the  stress  scores. 

The  strong  correlation  of  stress  scores  with  blood 
glucose  changes  during  operation  was  expected,  since 
hyperglycemia  has  been  reported  previously  as  the 
most  prominent  feature  of  the  neonatal  stress 
response.'-''-*  Significant  changes  in  the  gluconeo- 
genic substrates  have  also  been  documented  previous- 
ly,' -'-■  thereby  accounting  for  the  correlations  of  these 
substrates  with  the  stress  scores  (Table  3). 

Thus,  it  was  evident  that  the  hormonal-meiabolic 
responses  of  newborn  infants  were  correlated  stronglv 
with  the  stress  scores  obtained.  These  correlations 
further  implied  that  clinically  realistic  gradations  of 
the  neonatal  stress  response  may  exist  even  within  the 
stress  groups  identified  by  this  scoring  method. 

Discriminant  Analysis  and  Further  Validation 

The  method  of  discriminant  analysis  for  validation 
of  predictive  and  diagnostic  indices  has  been  used 


Fig  5.  Differences  between  the  metabolic  responses  of  neo 
nates  undergoing  minor  (A),  moderate  IBI.  and  severe  (C)  surgical 
stress  Kruskal-Walhs  analysis  of  variance  ***  P. 0001  ••POOl 
•  POl. 


Fig  6.      Differences  between  the  postoperi 
neonates    undergoing    severe,    moderate,     ani 


widely  in  the  clinical  sciences  since  it  closely  simulates 
the  process  of  clinical  decision  making'"  and  it  summa- 
rizes complex  and  multivariate  data  into  ;i  small 
number  of  the  most  important  variables  that  make  a 
substantial  contribution  to  the  diflerences  beiny  exam- 
ined. 

For  the  initial  analysis,  half  the  number  of  neonates 
uere  selected  randomly  from  each  of  the  stress  groups 
and  11  was  found  that  the  changes  in  plasma  epineph- 
rine, blood  glucose,  and  gluconeogenic  substrates  at 
the  end  of  surgery  and  at  6  hours  postoperatively 
produced  the  greatest  discrimination  between  the  three 
stress  groups  This  firiding  appears  logically  correct, 
since  epinephrine  release,  hyperglycemia,  and  sub- 
strate mobilization  arc  salient  features  of  the  neonatal 
stress  response.  "'  ■' 

In  a  subsequent  analysis,  the  highest  probabiiitv 
stress  groups  were  predicted  for  all  94  neonates  in  this 
study  and  were  found  to  be  congruent  «ith  the  original 
classification  in  89.4^  of  cases  (  Fig  I ).  This  degree  of 
congruence  may  be  accepted  as  reasonable  evidence 
for  the  efficacy  of  this  scoring  method.  Of  the  ten 
incorrectly  classified  cases,  the  two  neonates  who  were 
predicted  to  a  higher  stress  group  than  had  been 
allotted  to  them  were  found  to  have  developed  major 
postoperative  complications.  Since  two  of  the  variables 
used  for  discriminant  analysis  were  measured  at  six 
hours  postoperatively,  these  values  may  have  been 
responsible  for  iheir  prediction  to  a  higher  stress  group. 
The  eight  neonates  classified  to  a  lower  stress  group 
showed  no  special  characteristics  except  that  the\  had 
undergone  elective  surgery  and  had  a  stable  postopera- 
tive course.  It  is  tempting  to  suggest  that  these  neo- 
nates had  an  inherent  tendency  (possibly  genetic)  to 
mount  a  smaller  stress  response  in  relation  to  the 
degree  of  surgical  stress  experienced  by  them.  Based 
on  these  results,  it  was  considered  justifiable  to  cUissifv 
neonates  into  the  subgroups  defined  by  this  scoring 
method  and  to  compare  their  hormonal  and  metabolic 
responses  for  in\estiuation  of  the  etTects  of  suraical 
stress. 
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Neonatal  Stress  Responses  to  Different 
Degrees  of  Surgical  Stress 

Apan  from  the  effects  of  anesthesia.  prematuru\. 
and  other  factors  that  may  influence  neonatal  stres^ 
responses, ■  it  is  reasonable  to  expect  that  the  severity  of 
surgical  stress  would  be  the  most  important  deter- 
minant of  the  hormonal  and  metabolic  changes  follow- 
ing surgery.  Also,  variables  that  show  the  greatest 
magnitude  of  change  would  be  the  ones  most  likeK  to 
differentiate  between  newborn  infants  undergoing  dif- 
ferent grades  of  surgical  stress. 

The  significant  differences  between  the  epinephrine 
and  norepinephrine  responses  of  neonates  in  the  three 
stress  groups  may  be  due  to  a  greater  degree  of 
sympathoadrenal  activation  by  operations  of  increas- 
ing magnitude.'  Similar  differences  were  observed  m 
the  plasma  glucagon  and  Cortisol  responses  at  six  hours 
after  surgery,  suggesting  that  peak  changes  in  these 
hormones  may  occur  postoperatively  rather  than  at  the 
end  of  operation.  Differences  in  the  insulin  response 
were  observed  at  the  end  of  operation  and  probabK 
resulted  from  the  surgical  hyperglycemia  in  neonates 
subjected  to  minor,  moderate,  or  severe  surgical 
stress.™'' 

Nevertheless,  in  the  final  analysis  it  was  clear  that 
changes  in  the  blood  concentrations  of  gluconeogenic 
substrates  provided  the  most  •prominent  differences 
between  newborn  infants  subjected  to  an  increasing 
magnitude  of  surgical  stress.  These  differf'nces  ma\  be 
due  to  the  increased  production  of  gluconeogenic  sub- 
strates that  may  be  stimulated  by  epinephrine  release 
and  contributed  by  the  glucagon  and  glucocorticoid 
responses.-" " --  Other  possible  mechanisms  for  these 
changes  would  be  a  decreased  utilization  of  gluconeo- 
genic substrates  caused  either  by  inhibition  of  gluco- 
neogenesis  or  due  to  a  decreased  hepatic  blood  flow .  In 
a  previous  study  as  well,  blood  lactate  values  at  12 
hours  after  surgery  were  significantly  higher  in  neo- 
nates undergoing  operations  on  the  alimentary  tract  as 
compared  with  those  undergoing  nonalimentarv  sur- 
gery,"' Although  this  difference  was  not  commented 
on,  it  IS  likeh  that  this  hndina  was  due  to  a  ercater 


degree  of  surgical  stress  in  the  former  group  of  rx:- 
nates. 

The  association  of  an  increased  postoperatue  mo-- 
bidity  and  mortality  following  severe  surgical  s;rcs~ 
would  be  expected  and  may  be  affected  either  b\  tl"; 
clinical  condition  for  which  operation  was  required.  b\ 
the  poor  physical  status  of  the  patient,  or  by  the  e:Te>:i> 
oi'  severe  stress  per  se.  it  is  therefore  emphasized  I'r,:.: 
differences  in  the  postoperative  mortality  of  the  three 
stress  groups  cannot  be  generalized  to  other  pat:cnb 
undergoing  surgical  stress.  These  results  do  not  i~r!'. 
that  the  scoring  method  for  surgical  stress  can  be  usee 
for  the  prediction  of  "surgical  risk"  in  newborn  intV.r.tv 
However,  a  large  prospective  epidemiologic  stud\  hd- 
been  started  recently  in  order  to  investigate  further  the 
relationship  between  surgical  stress  and  clinical  ou:- 
come. 

In  its  present  form,  the  main  application  of  thi> 
scoring  method  would  be  to  rationalize  the  homogene- 
it\  of  patient  material  in  studies  of  newborn  infant.'; 
undergoing  surgerv  This  ma\  be  necessary  for  con;- 
paring  different  groups  of  neonates  in  the  same  center 
or  in  different  centers,  particularly  when  the  effeci>  of 
changes  in  perioperative  management  or  surgical 
approach  are  under  investigation.  Furthermore,  this 
scoring  method  could  also  be  adapted  for  older  chil- 
dren or  adult  patients  by  the  inclusion  of  other  "asso- 
ciated stress  factors"  or  by  combination  with  other 
clinical  indices,  such  as  the  American  Society  of 
.Anesthesiology  (.ASA)  physical  status.''  the  cardiac 
risk  index,"'  or  the  clinical  assessment  scale  for  adult 
surgical  patients.-" 
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cially  if  dissection  of  the  coronary  vessel  is  likely.  Be- 
fore this  procedure  is  applied  widely,  however,  the 
caveats  regarding  its  use  must  be  kept  in  mind.  One- 
year  follow-up  data  and  improved  techniques  are  just 
around  the  corner.  In  the  meantime,  physicians  must 
select  patients  for  this  procedure  judiciously  and  must 
fully  inform  them  and  their  families  about  its  associat- 
ed risks  and  uncertainties. 


Cleveland  Clinic  Foundatic 
Cleveland.  OH  WI9S 


Eric  J.  Topol,  M.D. 
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SOUNDING  BOARD 

PAIN,  HURT,  AND  HARM 

The  Ethics  of  Pain  Control  in  Infants  and 
Children 

It  has  long  been  recognized  that  patients  receive 
less  relief  from  pain  than  they  should.'-'  A  recent  re- 
view concluded  that  pain  can  be  relieved  cirectivcly  in 
90  percent  of  patients  but  is  not  relieved  cfTectively  in 
80  percent  of  patients.^  The  tendency  toward  under- 
medicaiion  for  pain  is  even  more  pronounced  in  chil- 
dren than  in  adults.*  There  arc  large  discrepancies 
between  the  amounts  of  postoperative  analgesia  or- 
dered for  and  administered  to  adults  and  those  or- 
dered for  and  administered  to  children  who  have  the 
same  diagnoses  and  have  undergone  the  same  proce- 
dures.^" 

Interest  in  pain  control  in  children  has  blossomed 
over  the  past  decade,  but  there  remains  an  incongruity 
between  what  is  available  technologically  and  what  is 
practiced  clinically.'  Possible  reasons  for  this  disparity 
include  incorrect  assumptions  about  pain  and  its  man- 
agement, individual  and  social  attitudes  toward  pain, 
the  complexity  of  assessing  pain  in  children,  and  inad- 
equate research  and  trail  ing.*  In  each  of  these  areas, 
one  must  ask  wheiher  the  apparent  undertreatment  of 
pain  in  children  is  ethically  justifiable. 

The  fuiidamenial  principle  of  responsible  medical 
care  is  not  "do  not  hurt"  but  "do  no  harm."  Harm 
occurs  when  the  amount  of  hurt  or  suffering  is  greater 
than  necessary  lo  achieve  the  intended  benefit.  Here 


lies  the  basic  ethical  challenge  to  care  givers:  Since 
pain  seems  harmful  to  patients,  and  care  givers  are 
categorically  committed  to  preventing  harm  to  their 
patients,  not  using  all  the  available  means  of  relieving 
pain  must  be  justified.  Possible  justifications  can  be 
divided  into  three  types:  revisionist,  comparative,  and 
pragmatic. 

The  Revisionist  Justification 

Usually,  medical  decision  making  relies  on  objec- 
tive data.  Pain  is  a  subjective  experience,  however, 
and  a  direct  quantitative  assessment  of  it  is  difficult. 
Therefore,  physicians  rely  on  behavioral  observations 
and  knowledge  of  the  specific  pathophysiologic  proc- 
esses involved,  as  well  as  patients'  own  reports,  to 
make  judgments  about  children's  experience  of  pain.' 
The  fact  that  pain  is  undcnrcated  in  children  suggests 
that  the  final  assessment  tends  to  minimize  the  level  of 
pain.' 

One  possible  reason  for  this  tendency  is  the  mistak- 
en notion  that  there  is  a  "correct"  amount  of  pain.'" 
The  error  results  from  the  assumption  that  there  is 
(or  should  be)  a  uniform  response  to  a  given  patho- 
physiologic condition  or  pain  stimulus.  Despite  stud- 
ies showing  the  individual  nature  of  children's  experi- 
ence of  pain,""  many  care  givers  continue  to  ignore 
the  individual  child  and  provide  treatment  based  on 
their  idea  of  the  "appropriate"  child.''' 

Adults  are  often  considered  more  reliable  in  report- 
ing children's  pain  than  are  children.  The  concern 
that  children  may  feign  or  exaggerate  sufTering  lo  ob- 
tain some  secondary  gain  may  cause  adults  to  discount 


278 


SOLNDING  HOARi:) 


there  remnins  some  level  nl  risk.  In  this  instance,  par- 
ents (and  patients)  should  be  inrornitd  of  the  potential 
risk,  houc\er  small,  associated  with  opioid  adniinib- 
(ration,  as  well  as  the  possible  advantages  of  ade- 
quately controlled  pain  over  uncontrolled  pain  (earlier 
mobilization,  deeper  breathing,  less  potential  for  at- 
electasis, and  less  suffering). 

Finally,  concern  about  addiction  causes  substantial 
apprehension  about  the  administration  of  analgesics. 
Survey  data  indicate  that  39  percent  of  physicians  are 
concerned  about  the  risk  of  addiction  resulting  Irom 
the  use  of  narcotic  analgesics  in  young  patients.^"  and 
this  concern  may  be  reinforced  by  parents'  objections 
to  giving  naicolics  to  their  children.'  Il  is  cssciilial  to 
tlislingiMsh  liiiuii  M  plivsii.il  drprndimi  a  pliiMn 
logicalK  dini  nmiid  siuic  in  »  hich  a\  nipiunis  ol  with- 
drawal would  occur  if  the  incdicatiiin  were  not  admin- 
istered) and  addiction  (a  psychological  obsession  with 
the  drug).  Addiction  to  narcotics  is  rare  among  adults 
treated  for  disease-related  pain  and  appears  to  depend 
more  on  psychosocial  factors  ih.m  on  the  disease  or 
medically  prescribed  administration  of  narcotics." 
Studies  of  children  treated  for  pain  associated  with 
sickle  cell  discase"^'^  or  postoperative  recovery'-'  ha\ e 
found  \irtually  no  risk  of  addiction  associated  with  the 
administration  of  narcotics.  There  are  no  known 
physiologic  or  psychological  characteristics  of  chil- 
dren that  make  them  more  vulnerable  to  addiction 
than  adults.  .  ^ 

An  overcsiimation  of  the  risk  of  analgesic-induced 
addiction  leads  to  an  underestimation  of  liie  harm  of 
untreated  pain.  When  analgesics  are  administered 
properly,  the  risk  of  addiction  is  minimal.  .-\s  .Angcll 
declared,  "I  can't  think  of  any  other  area  in  medicine 
in  which  such  an  extravagant  concern  for  side  effects 
so  diastically  limits  treatment.  We  are  used  to  a  closer 
balance  between  risks  and  benefits.""'  In  summary, 
any  comparative  justification  for  witliholding  pain  re- 
lief must  be  rigorously  judged  on  the  basis  of  tlie  com- 
paraii\c  risks  and  benefits  and  empirical  data,  not 
speculation  or  undocuinented  lore. 

The  Pragmatic  Justificatio.m 

I  he  comparative  justilicalion  recognizes  that  p.iin 
is  bad  but  concludes  that  it  is  not  as  bad  as  ihe  risks 
associated  with  the  relief  of  pain.  The  pragmatic  justi- 
fication acknowledges  that  unrelieved  pain  is  bad  but 
asserts  that  such  pain  may  be  necessary  to  achieve  a 
gieaier  goal.  Pain  may  be  seen  as  useful  to  monitor  an 
illness.  For  example,  the  patient's  response  to  palpa- 
tion of  the  abdomen  may  be  an  important  aid  in  di.ig- 
nosis.  I'ain  may  also  indicate  the  iiullecli\eiiess  or 
limits  of  treatment,  such  as  discomfort  dining  reha- 
bilitation after  orthopedic  suigeiy.  Masking  such  pain 
could  obscuie  plusical  signs  .ind  aciuallv  h.irin  the 
p.itient  One  must  therefore  weigh  the  benelii  of  ini- 
niediale  relief  against  that  of  long-ieini  reco\civ 

Another  .goal,  character  development,  is  based  on  a 
moral  view  that  champions  traits  such  as  courage,  mII- 


discipline,  independence,  and  self-sacrifice.  .■Mthough 
in  principle  encouraging  such  v  irtucs  may  be  cthicalU 
defensible,  imposing  the  burden  of  character  dexeloj)- 
ment  on  a  child  already  encumbered  by  sickness  and 
suffering  reflects  a  lack  of  compassion  and  is  ethicallv 
questionable,  at  best.  When  the  total  eradication  of 
pain  is  not  possible  (as  in  the  case  of  chronic  pain 
associated  with  chronic  illness),  strengthening  the 
child's  capacity  to  cope  with  the  pain  is  beneficial  and 
may  be  justifiable.  However,  to  withhold  analgesics 
from  a  suffering  child  in  the  hope  of  influencing  char- 
acter development  ignores  the  child's  real,  present 
need  for  relief  from  pain 

The  ethical  responsibilitv  of  clinicians  is  to  provide 
liill  iieaimeni  nl  p.iiii  in  iliildren  unless  otherwise  jus- 
tified by  defined  therapeutic  benefits  Three  specific 
tests  should  be  applied.  First,  is  the  pain  useful?  Is  it 
the  means  to  achieving  an  iinportant  goal?  Second,  is 
the  pain  necessary?  Arc  there  other,  less  hurtful  means 
of  achieving  that  goal?  Third,  is  the  pain  at  the  low- 
est possible  level?  If  there  is  a  therapeutic  benefit  from 
a  child's  pain,  one  must  be  exquisitely  econoinical 
with  it. 

Conclusions 

There  are  now  published  guidelines  for  the  manage- 
ment of  pain  in  children,  which  arc  based  on  recent 
data.^'"  However,  guidelines  and  continuing  medical 
education  do  not  necessarily  alter  physicians'  behav- 
ior.'''"' Specific  administrative  interventions  arc  re- 
quired. For  example,  hospitals  may  include  standards 
for  the  assessment  and  management  of  pain  as  part  of 
their  quality-assurance  programs."  The  Joint  Com- 
mission on  .Accreditation  of  Healthcare  Organizations 
has  established  standards  for  pain  management.'"  To 
meet  such  standards,  multidisciplinary  teams  must 
develop  specific  tieaimcnt  protocols  with  the  goal  of 
reducing  children's  pain  and  distress.  In  addition, 
pressure  from  parents  and  the  legal  community  is  like- 
ly to  afTeci  clinical  practice. 

All  health  professionals  should  provide  care  that 
reflects  the  technological  growth  of  the  field.  The  as- 
sessment and  trcalnieiit  of  p.iin  in  children  are  impor- 
tant pans  of  pediatric  practice,  and  failure  to  provide 
adetpiate  control  of  pain  aiitounls  to  substandard  and 
unethical  medical  practice. 
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Fetal  plasma  Cortisol  and  p-endorphin  response  to  intrauterine 
needling 

Xenophon  Giannakoulopoulos,  Waldo  Sepulveda,  Ploutarchos  Kourtis.  Vivette  Clover,  Nicholas  M  Fisk 


Summary 

The  purpose  of  this  study  was  to  investigate  whether  the  fetus 
mounts  a  hormonal  stress  response  to  a  potentially  painful 
procedure,  intrauterine  needling 

Cortisol  and  (i  endorphin  concentrations  in  fetal  plasma 
obtained  during  uncomplicated  fetal  blood  sampling  or 
intrauterine  transfusions  by  needling  the  fetal  intraabdominal 
portion  of  the  umbilical  vein  (intrahepatic  vein)  were  compared 
to  hormone  concentrations  in  fetal  plasma  obtained  by  the 
conventional  technique  of  needling  the  placental  cord 
insertion,  which  is  not  innervated.  Cortisol  and  (1-endorphin 
concentrations  did  not  increase  within  10  minutes  of  fetal 
abdominal  needling  (n  =  15).  However,  more  prolonged 
needling  during  transfusion  at  the  mtrahepatic  vein  was 
associated  with  an  increase  In  fetal  plasma  Cortisol  (median 
increase  48  nmol/L:  95%  CI.  23-86)  and  |l  endorphin  (207 
pp  /.TiL;  113-307)  concentrations  compared  to  transfusion  at 
the  placental  cord  insertion  (p<0  005  for  botli  hormones) 
The>nagniiudo  of  rise  in  horipone  Increased  linearly  with  llic'^ 
duration  of  needling  (Cortisol,  f-0  80:  |)  endorphin,  f  -  0  88, 
p<0  05  for  both). 

These  data  suggest  that  the  folus^iounts  a  hormonni 
stress  response  to  Invasive  procedures  TImy  rniso  llu; 
possibility  thai  the  human  fetus  feels  pnm  In  utero:  nno  ni.iy 
benefit  from  anaesthesia  or  analgesia  for  invasive  procedures 
taneet  1994,  344:  7  7-81 
SeeCciimenlary  page  72  .' 
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Introduction 

Until  recently,  the  neonate  was  thought  not  to  experience 
pain,  and  thus  not  need  anaesthesia  or  analgesia  for  surgical 
procedures.  Due  largely  to  the  research  of  Anand  an.t 
co-workers,  there  is  now  evidence  that  neonates  have 
hormonal  stress  responses  to  surgical  interventions,  which 
can  be  prevented  by  anaesthesia  '  '  Pain  relief  for  neonate-, 
has  since  been  recommended"  and  is  now  standard 
practice  in  neonatal  medicine  and  surgery 

However,  interventions  on  the  fetus  are  carried  out 
without  anaesthesia  or  analgesia  Interventions  range  from 
diagnostic  needling  to  tissue  biopsy  and  shunt  insertion 
Although  the  nervous  p.uliways  and  neurocheniic.il 
systems  involved  in  pain  perception  arc  well  devclopeil  h\ 
the  ihinl  trimester,  it  is  not  known  whether  the  fetii\ 
mounts  a  hormon.il  stress  response  to  direct  externil 
stimuli 

The  siaiulinl  technunie  of  lei.il  I)Ukh1  s.impluig  involves 
iiecilling  the  umbilical  vein  at  the  |il.iceiii.il  cord  mscrtum  " 
An  alierii:ilive  technuiiic.  necilliiii;  the  iiiiihilical  vein  or  one 
of  its  connections  (usii.illy  referred  to  ;is  the  iiitrahep.iiic 
vein")  within  the  lci;il  alulomen,  is  used  when  the  iippro:Kli 
to  the  pl.icent:il  cord  insertion  is  dilticiill  or  liii^ardnus 
(I'lKiire  l),"'''l'lie  intr;iliep:ilic  vein  is  surrounded  by  neillier 
cord  nor  arteries  ami.  llieoretic:illy,  is  s;iler  thin  fetal  blon,! 
s:iinplin);  at  the  pl,iceni.il  cord  inseriion,  which  in.iy  h. 
coniplicatCil  liy  cord  laiiiponadc  or  uinliilical  iirtcri.il 
spasm  '"  111  our  experience,  lel.il  blood  sampliiiK  mul 
intr;uascular  tr;iiislusioii  at  the  intrahepatic  vein  does  not 
lead  to  sucli.iijuuediate  procedure-related  complications," ' 
ami  fs 'used  in  approximately  hall  of  the  fetal  blood 
samplings  in  our  unit,  V.'c  have  observed  that  the  fetus 
reacts  to  intrahepatic  vein  needling  with  vigorous  body  aiul 
breathing  movements,  which  are  not  present  during 
placental  cord  insertion  needling 

In  this  study  we  investigated  whether  the  fetus  has  a 
hormonal  stress  response  to  direct  intrauterine  needling 
Our  hypothesis  was  that  puncturing  the  fetal  abdomen,  as 
during  fetal  blood  sampling  and  transfusion  at  the 
intrahepatic  vein,  would  produce  a  rise  in  fetal  Cortisol  and 
P-endorphin,  but  that  puncturing  the  fetal  cord  during 
similar  procedures  at  the  placental  cord  insertion,  which  is 
not  innervated,"  would  not 

Methods 

Women  wuh  singleton  pregnancies  undergoing  clinically  indicated 
fetal  blood  sampling  between  20-3-1  weeks  of  gestation  at  ihc 
Centre  for  Fetal  Care,  Queen  Charlotte's  and  Chelsea  Hospital, 
London,  UK ,  were  eligible  to  participate  in  the  study  if  the  size  of 
the  fetus  was  appropriate  for  gestational  age,  structurally  normal 
on  ultrasound,  had  end-diastolic  frequencies  present  in  the 
umbilical  artery,  and  no  evidence  of  h> drops  before  the  procedure 
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sample 


-  Duration  of  transfusion  ■ 


-  Duration  of  needling  - 


Figure  1:  Diagrammatic  cross-sectional  view  of  the  fetal 
abdomen  showing  the  Intrahepatic  vein  (IHV) 

The  site  ofulirasound-guided  fetal  blood  sampling  was  chosen 
as  per  routine  chnical  practice  by  the  operator  on  the  basis  of 
technical  factors  and  ease  of  approach  Neither  maternal 
premedication  nor  fetal  neuromuscular  blockade  was  used 
Randomisation  of  the  site  of  sampling  was  not  considered 
appropriate  as  anatomical  factors  often  dictate  one  approach'^n 
favour  of  the  other.  After  confirming  the  purity  of  fetal  sampk-b, 
full  blood  count  (Coulter  Counter,  Coulter  Electronics,  Luton, 
UK),  and  blood  gas  analysis  (Radiometer  ABL  330,  Copenhagen, 
Denmark)  were  done  on  all  clinical  samples.  Fetuses  with  hypoxi.i, 
aneuploidy,  or  severe  anaemia  (Hb<5  g'dL)  were  excluded;  as 
were  fetuses  with  bradycardia,  since  these  conditions  could  be 
associated  with  basal  elevations  in  the  study  cndpoinis"" 
Procedures  that  were  complicated  or  involved  multiple  fetal  vessel 
punctures  were  also  excluded. 

46  fetuses  who  satisfied  these  criteria  were  studied  prospectively 
from  June,  1992,  to  October,  1993,  during  which  time  187  fetal 
blood  sampling  procedures  were  done.  Indications  for  fetal  blood 
sampling  were  rapid  karyotyping  (19),  evalulation  of  fetal  anaemia 
(12),  or  treatment  by  intravascular  transfusion  in  alloimmunised 
pregnancies  (15).  After  collection  of  clinical  samples,  I  5-3  OmLof 
additional  venous  blood  was  withdrawn  for  purposes  of  this  study 


and  a  further  sample  collected  on  completion  of  intravascul  i 
transfusion  All  women  signed  written  informed  consent  to  the 
collection  of  additional  samples  for  research  purposes,  as  appr.n  j| 
by  the  institutional  ethics  committee 

We  examined  the  effect  of  fetal  intrauterine  ncedlnit;  by 
comparing  plasma  Cortisol  and  (i-endorphin  concentrations  m 
fetuses  undergoing  fetal  blood  sampling  at  the  intrahepaiie  vein 
(151  with  those  at  the  placental  cord  insertion  (161  Althoiiph  fct.il 
blood  sampling  at  the  intrahepatic  vein  is  more  difficult,  and  u 
usually  takes  longer  to  gain  access  to  the  fetal  circulation  ih 
sampling  at  the  placental  cord  insertion,  it  wasanticipjicJ  ih.ii  il.c 
duration  of  uncomplicated  fetal  blood  sampling  at  the  intrahepi:,, 
vem(  ^  10  minutes)  might  not  be  sufficient  in  which  to  detect  .i  ^l^^■ 
in  circulating  fetal  Cortisol  and  P-endorphin 

The  only  ethically  acceptable  means  by  which  delavcd  Icta! 
samples  could  be  obtained  was  in  alloimmunised  Iciusci 
undergoing  intravascular  transfusion  ^X'e  therefore  determined 
whether  fetal  blood  sampling  at  the  intrahepatic  vein  evokes  a 
hormonal  stress  response  by  comparing  hormone  concent r.iti'uis  in 
fetal  venous  samples  collected  before  and  after  transfusion  We 
controlled  for  any  confounding  effects  of  transfusion  by  comiurn  < 
procedures  at  the  intrahepatic  vein  (9)  with  those  at  the  pl.ueii.  .1 
cord  insertion  (6).  To  determine  whether  the  magniiuvle  til  the 
stress  response  varies  with  the  duration  of  the  stimulus.  \ic 
investigated  its  relation  to  the  time  from  the  needle  enierint;  the 
abdomen  to  collecting  the  first  sample;  the  length  of  time  ihe  needle 
was  in  the  fetal  vein;  and  the  time  from  the  needle  entering  llie  lel.i! 
abdomen  to  collecting  the  last  sample  (figure  1 1 

Total  Cortisol  was  determined  in  plasma  by  railioiniiiiiino.iss.ty 
(RIA)  with  a  commercial  kit  (DPC,  Los  Angeles,  LSA.  liui.i- 
assay  and  inter-assay  coefficients  of  variation  were  5  .  .ii  .'il 
nmol/I.and  <  IO-„  at  llOOnmol.'L  The  lower  limit  ol  sensimi  ., 
was  10  nmol/L  llach  individual  Ictus'  pljsm.i  s;iiii|.|.s  «.  le 
determined  in  the  same  assay  run  H-endorpliin  wis  deieniiiiud 
Willi  a  combination  of  a  previously  described  lligh-perloriiKiiKc 
liquid  chromatographic  (UPLC)  tethnique  to  allow  sep.ir.iii..ii  of 
fl-endorpllin  from  fl-lipotropin."  and  highly  sensitive  KIA  I  lie 
HI'LC-eluted  jlendorpliin  was  free/e-dried  and  assayed  Willi  :i  kit 
employing  disequlihrium  kinetics  (IVninsula  Labs  Inc,  lliliiiom, 
USA)  Assay  sensitivity  was  5  pg  ml.  Overall  recovery  w.is  •>:  „ 
(SO  5'„),  according  to  tests  with  'II-  and  "'l-|l-end.M,.|iin 
lntra-.issay  and  inter-assay  coefllcients  of  variation  lor  ilie  whole 
assay  were  HI".,  and  9  5'..,  respectively  All  jl-eiidoi  |.|,,ii 
specimens  were  analysed  in  the  same  assay  run 

As  basal  values  for  both  hormones  were  norm.illy  disinlmiv  .1, 
unpaired  f-lesting  was  used  to  compare  values  at  the  two  sues. 
Blood  gases  (pO,,  pCO,)  were  expressed  as  gcstatiiin-iiulcpciidcilt 
c-scores  "  All  other  parameters  were  analysed  by  tlic  M.inn- 
NX'hitney  test  for  betwccn-group  and  Wilcoxon  test  lor  wiihm- 


Number 

Gestational  a|e 
BPBC/FPVI 


Fttal  blood  umpllni  only 


Numtier 

Gestational  age  (weelis) 


Cortisol  (nmol/L) 
P-endorphinlpg/mO 


15 

31123-341 

0  1I-051O051 

0  1  (-0  6100  51 

7  39(7  37-7  421 

36(28-45) 

61149-731 


Tiintfu«kMi 


27(19-291 

0  39(0  30-0  52) 


27  123-291 

0  1(-05I005; 

-Ol(-05lo04l 

7  39(7  36-7  41) 

34(27-391 

55(39-711 


30123-34 

0  38(0  14-0  531 


()0,  (7-scores) 
pC0,(r  scores) 


0  1(-O5lo05l 
0  ll-0  2to0  3l 
7  40(7  39-7  421 


0  01  (-0  03  10  0  041 
0201-0  10100301 
0  021-0  0810  0  101 


02(-05to06/ 
0  1(-O4lo051 
7  39(7  36-7  421 


C31(-020 100641 
OOK-OOltoOOll 
005(-0  lltoO  121 


Table:  Patient  characteristics  and  Cortisol  and  p-endorphin  concentrations  In  fetuses  undergoing  fetal  blood  sampling  and 
transfusion  at  the  Intrahepatic  vein  or  the  placental  cord  Insertion 
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Oefore  Alter 

IHV  transfusion 
Figure  2:  Pla«ma  cortltol  and  |1-endorphln  concentrations 
bofors  and  at  the  and  of  tranalualon 

IJ,  •li(Ov:SiHillllOtlilllyliilhiMillr.llli!|><ltlcn!lil(IIIVI  (|i-  0  01  (or  tin 
tiuntiDrir^s).  Imt  not  In  ttio  pl.iciMit.lt  coril  liisnrtiort  (I'CI)  urouii 


group  compilri-itin-*,  At'iiici:llii>M^  willl  KciLltion.il  unc  mul  •»linniln> 
duraliiin  were  iiiii«lil  willi  Tilimil.iril  lini^ir  iin.l  niiihii'lc  rci!rr>M.Mi 
■nicclwnKcmv.iri.il.lc-(|>..il-lr.iiiilv. 11,1.1  i.iinii-.|<"--ir-ni'l"-o"" 
values)  Willi  lime  wiii  c.nipire.l  lielivecn  llie  ■.iio  ..I  vinipliiiK  I'y 
rcgreH?(ii)n  titiiilytn  hclwceil  Krititpi.  power  iiii.ilyiit  iliowe.l  lli.ii  ti 
sample  lize  .if  (i  in  eiicli  nr.mp  (one  l.iile.l  i  -0  111.  |l  -II  HOI  «.is 
sufncienl  1..  iletetl  ii  HI  ..  nne  in  pl.iiin.i  i..rti>..l  ,.,ul  |l.en.l..rpli.n 
coiKeiilruii.ini  iiltcr  iriiniluii.ui  li.iie.l  on  pilot  .l.,i;i  ami  previ...ii 
St  .  !  •  s  oflelal  liorinone  ineasuremenu  Iro.n  nnconipliealeil  Icl.il 

bloo,l  sainpliiiK  "'  'In'  placcnial  omi  iniertM.n  "''  .Sinee  i vil 

and  (l-cndorpliin  may  he  releasc^l  in  parallel  during  mi  eis.  tliev  ai  e 
not  independent,  nnd  hence  the  power  of  the  Mudv  woiil.l  he 
expected  to  be  greater  llian  indicated  ahovc.  I  he  elletis  ot 
gestational  age  and  the  volnnie  of  packed  red  blood  celli  or  platelets 
transfused  (expressed  as  a  ratio  of  the  estimated  fetoplacental 
volume")  on  fetal  hormone  alterations  were  investigated  by 
analysis  of  covariance  Correlations  between  Cortisol  anvl 
P-endorphin  before  and  after  transfusion  were  sought  by  Kendall 
rank  correlation 

Rcr;i)lto 

Patient  details  and  ihc  Cortisol  and  P-endorphin  results  for 
the  group  undergoing  fetal  blood  sampling  alone  arc  shown 
in  the  tabic.  Blood  gases  and  baseline  Cortisol  and 
P-endorphin  plasma  concentrations  svcrc  not  significantly 
different  between  the  groups  undergoing  fetal  blood 
sampling  at  the  placental  cord  insertion  and  the  intrahepatic 
vein.  Blood  gases  were  within  the  normal  range  for  both 
groups.  The  median  time  to  access  the  intrahepatic  vein  was 
3  0  min  (range,  1  5-10  0),  and  the  placental  cord  insertion 
0  7  min  (0  5-2  5). 

1  ransfusion  (figure  2)  resulted  in  a  significant  rise  in  fetal 
plasma    concentrations    of    Cortisol    (48    nmol/L;    95:,, 
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•  IHV    OPCI  Timelmin) 

Figure  3  Ctiange  In  Cortisol  and  (1-endorptiln  concentrations 
wtth  time  at  the  two  sites 

IHV  -  intrahepatic  vein  group  1  'rem  hrsi  Dunctufing  the  ictai  aDdomonv 

PCI  -  placental  cord  tnsenion  group 

IHV  Cortisol  r  =  0  80.  p*^  0  06.  regression  equation  iyl*3  0{«l. 

IHV  p  endorphin  r  =  0  88.P-.0  005.  regression  equation  ()i-2  4i>i 

where  y  =  post  minus  pre  transfusion  values  and  «  =  duration  of 

needling 


confidence  interval  (CI  I  25  to  Hii,  p  <  0  I)  1 )  and  P-endorphm 
(207  pg'nil.;  ( 1  H  to  307 1,  p  =  0  ()1 )  in  the  intrahcp.itic  vcm. 
but  not  the  placental  cord  insertion  group  (ciuiisul 
1  nmol  1.,  (  -0  to  2|;  |l-cnd.irphiir    -  12  pg/ml.;  1  -  27  i.i 

31l 

I'rc-transliiMon  Imrinonc  Cimcenirations  in  tlu 
mtrahcp.itic  vein  gr.nip  were  not  MKnificanily  dillereiii 
Iroin  iho^ein  the  pl.icciilal  cord  iiiscrlioii  gri)ii|i  (p  ^0  1  l.n 
both  horinono)  In  llic  ir.iiisliiMoii  Kimip,  hliuul  ({•'•"s 
(-■-soirc-.)  and  pi  I  v.iluc  were  ii.it  M^mricaiilly  dilleicni 
lictwccii  the  two  uroiips  either  before  or  iilicr  lranslii-.i..n 
ILisil  lioriniinc  cuncciiir.iiioii'.  were  not  •liuniliciiiitU 
ilillerciil  between  Icnisci  •.iibieclcd  in  Icl.il  blood  ^iiiiiipliUK 
iil.uic  ciiiiip.ircd  to  lliiisc  iiiulerKi'ii'K  lilirilvaM  iil.ii 
IraiisliiM.ui  (p  -Oil  lor  b.iili  iiies  ol  siiiiipliilg)  I'ti-.i 
tr.iiisliiMoii  coriiMil  mid  |l  ciidm  (iliiii  were  »i({nilicaiiiK 
ciiircl.iicd  III  Ihc  Kri'iip  Iraiisliiscd  via  the  iiitriihcpalii  vein 
(Kciulalls  t  -0  50,  (1  12  I"  0  K'),  p-  0  0')).  whereas  ilnic 
was  nil  cnrrcl.itiMii  between  prc-traiislinion  values 

riierc    was    no    siunilicant    curiclalnui    between    b.is.il 
cmliMili'i  (lciidiir|>hiii  CI  mccnirai  mils  ihkI  duration  111  Icial 
abdiMiiiiial  needling  iii  the  iiitrahcp.HK  vein  group.  The  i  ise 
during  iransfusiim  in  both  Cortisol  and  |l-eiidorphiti  in  ihc 
inlriihcpalic    vein    group    correlated    with    duration    ol 
needling    (Cortisol     r  =  OHO    (0  2H     to     0%!,     p-0  005. 
slope  =  30(2  0  to  4  0|;  |l-endorphin  r  =  0  8H  (0  47  to  0  gH|. 
P  =  0002.    slope=l06    |K  7    to    12  5])    and    duration    ol 
transfusion    (Cortisol    r  =  0H(>    (0  4fi    to    0  97).    p  =  0  001. 
slope  =  2  4  1 1  8  to  3  1 1,  |l-endorphin  r  =  0  60  (0  22  to  0  92] 
p  =  0  030, slope  =  H  1  [5  6 to  10  6|)( figure  3), but  not  timet, 
access   the  vein  (Cortisol   r  =  0  43,   (l-cndorphin   r  =  0  H 
p>0  1    for  both).  The  ratio  of  the  volume  of  the  cell 
transfused  to  the  estimated  fetoplacental  volume  did  n. 
significantly     influence     these     associations.     Similarl 
baseline  blood  gases  had  no  significant  effect  on  the  increa 
in  either  hormone.  Neither  hormone  increased  with  time 
the  placcnial  cord  insertion  group. 

Basal  hormone  concentrations  did  not  corre! 
significantly  with  gestational  age.  Multiple  regress 
showed  that  gestational  age  did  not  significantly  effect 
increase  m  Cortisol  and  (5-endorphin  with  duratioi 
needling  nor  transfusion  in  the  intrahepatic  vein  grou' 
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THE  LANCET 


Discussion 

This  study  provides  the  first  direct  evidence  that  the  fetus 
has  a  hormonal  stress  response  to  invasive  stimuli.  The  rise 
in  both  P-endorphin  and  Cortisol  concentrations  during 
transfusion  (median  increase  SQO'^o  and  183"o. 
respectively)  was  greater  than  that  observed  in  preterm 
neonates  undergoing  surgery  under  light  anaesthesia 
(approximately  80"o  and  105°,o.  respectively).' 

Uncomplicated  fetal  blood  sampling  at  the  intrahepatic 
vei'n  was  not  associated  with  elevations  in  fetal  plasma 
concentrations  of  P-endorphin  and  Cortisol  in  the  first  10 
minutes,  presumably  because  stress-induced  elevations  in 
corticosteroid  and  pituitary  opioid  peptide  concentrations 
:ake  longer  than  10  minutes  to  become  apparent  in  the 
plasma,  as  suggested  by  studies  in  animals""  and  preterm 
neonates" 

To  obtain  delayed  samples  we  used  the  ethically 
acceptable  model  of  therapeutic  intravascular  transfusion. 
Although  the  transfused  fetuses  cannot  be  considered 
normal  by  virtue  of  their  anaemia,  we  took  care  to  exclude 
other  diseases  and  complicated  procedures.  Furthermore, 
there  was  no  difference  in  basal  hormone  concentrations 
between  alloimmunised  and  normal  fetuses.  The  increase 
in  plasma  Cortisol  or  P-endorphin  concentrations  in  the 
group  transfused  via  the  intrahepatic  vein  was  not  due  to 
any  effect  of  the  transfused  blood  or  the  transfusion 
procedure  as  these  did  not  change  with  transfusion  at  the 
placental  cord  insertion  Similarly,  increased  transplacental 
transport  of  raised  maternal  Cortisol  is  an  unlikely 
explanation  for  the  differential  results  with  transfusion  as 
this  should  be  equally  apparent  with  sampling  at  the 
placental  cord  insertion 

We  found  that  basal  fetal  plasma  Cortisol  and 
P-endorphin  did  not  vary  with  gestational  age;  neither  did 
the  Cortisol  nor  P-endorphin  response  to  intravascular 
transfusion.  Even  the  youngest  fetus  (23  weeks)  in  the 
group  transfused  via  the  intrahepatic  vein  showed  a 
response  (63';„  rise  in  Cortisol,  492';,,  in  P-endorphin), 
which  was  not  apparent  in  any  of  the  fetuses  transfused  at 
the  placental  cord  insertion  Previous  studies  of  the  effect  of 
gestational  age  on  fetal  adrenocortical  hormones  have 
proved  conflicting.'^""  Our  data  suggest  that  such 
discrepancies  might  be  due  to  the  confounding  effects  of 
fetal  stress,  as  in  some  studies  umbilical  blood  samples  were 
collected  after  labour. 

It  is  not  clear  whether  the  rise  of  the  stress  hormones  in 
the  transfusion  group  was  due  to  the  initial  piercing  of  the 
fetal  abdomen  or  reflected  continuing  stress  by  the  needle 
remaining  in  situ  The  correlation  with  duration  of 
transfusion  and  needling,  but  not  time  to  access  the  vein, 
suggests  that  the  rise  in  both  hormones  with  transfusion 
more  likely  reflects  the  greater  time  interval  from  the  initial 
puncture. 

Anatomical  studies  show  that  cortical,  subcortical,  and 
peripheral  centres  necessary  for  pain  perception 
differentiate  and  develop  from  early  in  the  second 
trimester.'  Cutaneous  sensory  receptors  spread  to  the 
whole  body  of  the  human  fetus  by  20  weeks  gestation,  and 
the  cutaneous  flexor  reflex  response  in  infants  of  28  weeks 
gestation  is  highly  sensitive  to  painful  stimuli. ''  Evidence 
from  animal  studies  also  suggest  that  fetal  somatosensory 
afferents  are  activated  in  response  to  potentially  painful 
stimuli."  Such  nociceptor  activation,  for  example,  was  first 
shown  in  vivo  in  fetal  rats." 


We  speculate  that  the  rise  in  Cortisol  and  P-endorph:n 
this  study  is  due  to  direct  fetal  hypothalamic-puun.i; 
adrenal  axis  activation  The  fetal  pituitary  i^  the  m.i;.. 
source  of  circulating  P-endorphin,"  and  in  aninuK  il>c 
anterior  pituitary  accounts  for  most  of  the  strcs-;-iniluceJ 
secretion  of  P-endorphin  '°  Primate  fetuses  are  kmuMi  i,, 
mount  a  rapid  adrenocortical  response  to  intrauterine  strc\^ 
mediated  via  ACTH  secreted  by  the  fetal  pnuitar\"  TIk- 
fetal  hypothalamic-pituitary-adrenal  system  seen-.s 
functional  from  at  least  the  beginning  of  the  seo>iul 
trimester"  Extremely  low-birthweight  preterm  mf.lry^ 
show  a  normal  pituitary  response  tocorticotropin-relijMi.^ 
factor,  an'd  a  normal  adrenal  response  to  ACTH 
stimulation."  Furthermore,  suppression  ai  the 
hypothalamic  or  pituitary  level  by  prenatal  trealmcni  vuih 
corticosteroids  leads  to  a  decrease  in  fetal  plasm.i  coniMij 
concentration. '' 

Evidence  suggests  that  the  secretion  of  adrenoooriu.il 
hormones  in  response  to  stress  in  the  plasma  of  ajui^'  .in.l 
in  the  amniotic  fluid  of  fetuses'"  is  closely  interrelj;c,l  vi  ii;i 
endorphin  release,  as  both  this  and  ACTH  are  rnHlucts .  f 
the  same  precursor  molecule,  pro-opiomel;m.u.>ri]  , 
Preliminary  data  in  preterm  neonates  (GiannakiHil.'piiul.i> 
et  al,  unpublished  daial  indicate  that  plasma  p-eiKlorjilun 
shows  a  strong  correlation  with  plasma  conisul  I  lie 
correlation  we  observed  in  this  study  in  post-ir;m>liiM,Mi 
(intrahepatic  vein  group)  fetal  plasma  between  ilu  uvo 
hormones  is  consistent  with  their  partial  loint  rc);ijl.i(>'Mi  liy 
the  fetal  hyopthalamic-piluilary  axis 

Since  the  mechanisms  involved  in  pain  perception  are  ii"i 
fully  understood,  it  is  not  possible  to  conclude  tli.i!  ilu-  Uins 
experiences  pain;  a  hormonal  respinise  canni>t  ht-  e^iiLiu.! 
with  the  perception  of  pain  Our  study  shows  thai,  as  wiili 
neonates,  the  fetus  mounts  a  similar  hormonal  response  to 
that  which  would  be  mounted  by  older  children  and  iuIuIin 
to  stimuli  which  they  would  find  painful  lliis  is  o: 
relevance  to  the  now  commonplace  inir.uiicniK  lunllnu 
procedures  on  the  fcius  such  as  cyst  nspiraiiori.  ihesi  .in. 
bladder  drainage,  or  tissue  biopsy  "'  Furtlicr  iiu  cs^l^;.Ill.■ 
is  needed  into  how  these  responses  may  be  lilunud  I 
anaesthesia  or  analgesia 

Just  as  physicians  now  provide  neonates  wuh  adeiiiu 
analgesia,'  our  findings  suggest  that  those  deal inj;  vmiIi  i' 
fetus  should  consider  making  similar  modificaiions  lo  ih 
practice  This  applies  not  )usl  to  diagnostic  and  tlierapeu 
procedures  on  the  fetus,  but  possibly  also  to  terminaiioii 
pregnancy,  especially  by  surgical  techniques  invoU 
dismemberment 
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Mr.  Canady.  Thank  you,  Doctor. 

Let  me  just  say  that  I  think  that  the  testimony  that  we've  heard 
makes  very  clear  what  the  facts  are  here.  It's  unfortunate  that 
those  who  have  disseminated  the  information  that  is  contrary  to 
the  facts  that  we've  heard  here  were  unable  to  be  here  or  unable 
to  present  any  medical  testimony  in  support  of  the  information  that 
they  have  disseminated. 

Now,  Dr.  Birnbach  and  Dr.  Ellison,  you  head  the  two  organiza- 
tions that  represent  anesthesiologists  and  obstetric  anesthesiol- 
ogists and  perinatologists.  Did  Kate  Michelman  of  the  National 
Abortion  Rights  Action  League,  Mary  Campbell  of  Planned  Parent- 
hood, Dr.  Lewis  Koplick,  or  any  official  from  the  National  Abortion 
Federation,  consult  either  one  of  you  about  the  accuracy  of  their 
claims  that  anesthesia  administered  to  a  mother  kills  her  unborn 
child? 

Dr.  Ellison.  After  I  testified  in  the  Senate  in  November,  I  did 
receive  a  call  from  someone  from  the  National  Abortion  Federation 
who  explained  to  me  in  detail  the  anesthetic  technique  and  asked, 
"Would  that  change  my  opinion?"  Frankly,  I  said,  "Not  only  did  it 
not  change  my  opinion,  it  really  gave  me  cause  for  concern  about 
the  healtn  of  the  mother."  They're  giving  doses  of  drugs  that  are 
capable — in  fact,  I'm  surprised  that  they  are  not  routinely  produc- 
ing a  general  anesthetic  state  in  patients  who — in  mothers — with- 
out an  anesthesiologist  present.  Admittedly,  there  has  apparently 
been  no  maternal  mortality  from  Dr.  McMahon's  experience,  but 
they  are  giving  very  large  doses  of  drug,  much  more  than  I  would 
recommend. 

Mr.  Canady.  Dr.  Birnbach. 

Dr.  Birnbach.  When  the  article  that  you  mentioned  came  out  in 
the  St.  Louis  Post-Dispatch,  I  called  them  to  ask  them  how  they 
had  gotten  such  misinformation,  and  they  said  that — as  to  suggest 
that  they  might  retract  that,  because  I  had  already  heard  from  peo- 
ple in  St.  Louis  that  people  were  reading  this  and  were  alarmed. 
And  they  told  me  that  this  was  a  fact  that  they  had  received  from 
Mary  Campbell.  And  I,  then,  after  several  days  of  trying,  did  get 
in  touch  with  Mary  Campbell.  But  her  factsheet  was  already  out 
at  that  point. 

And  I  told  her  that  there  was  no  scientific  basis  for  what  she  said 
on  her  factsheet.  As  a  practicing  anesthesiologist,  I  have  adminis- 
tered larger  doses  than  the  doses  that  she  claimed  that  Dr. 
McMahon  was  giving.  The  difference  is  that  the  patients  that  I  ad- 
ministered the  anesthesia  to  were  asleep  for  2  to  3  days  and 
intubated  on  that  dose,  and  the  babies  were  fine.  So  that  was  my 
total  contact  with  them. 

Mr.  Canady.  Well,  are  either  of  you  aware  of  any  action  the  indi- 
viduals have  taken  to  clear  up  the  misinformation  that  they  have 
disseminated? 

Dr.  Ellison.  I'm  not. 

Dr.  Birnbach.  No. 

Mr.  Canady.  Now  at  the  risk  of  repeating  some  of  the  ground 
we've  already  covered,  let  me  ask  both  of  you,  do  you  think  that 
their  is  any  anesthesiologist  who  would  be  able  to  defend  the  claim 
that  anesthesia  administered  to  a  mother  kills  her  unborn  child? 

Dr.  Ellison.  Absolutely  not. 
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Dr.  BiRNBACH,  There  is  no  obstetric  anesthesiologist  who  could 
even  remotely  come  up  with  that  because  we  administer  anesthesia 
on  a  daily  basis  to  women  of  all  gestational  ages  without  interfer- 
ing with  fetal  development. 

Mr.  Canady.  Dr.  Ellison,  you  have  already  touched  on  this,  but 
let  me  ask  Dr.  Birnbach.  In  your  professional  opinion,  would  it  be 
within  accepted  medical  practice  for  a  doctor  who  is  not  an  anes- 
thesiologist to  administer  the  high  doses  of  anesthesia  that  Dr. 
Koplick  and  Dr.  Campbell  claim  Dr.  McMahon  administered? 

Dr.  Birnbach.  Absolutely  not.  The  doses  that  they  are  suggest- 
ing were  given  were  40  milligrams  of  midazolan,  and  that — which 
is  an  analgesic  drug — is  clearly  enough  to  administer  general  anes- 
thesia alone.  But  to  that  they  added  between  9,025  micrograms  of 
fentanyl.  That  combination  is  probably  enough  to  anesthetize  five 
of  my  patients  and  keep  them  asleep  for  several  hours.  So,  even  if 
they  were  given  incrementally  over  several  hours,  we  are  talking 
about  massive  doses  of  anesthetic  that  probably  would  put  the 
mother's  life  at  risk  unless  her  respirations  were  taken  care  of  by 
an  anesthesiologist  who  was  breathing  for  her. 

Mr.  Canady.  Dr.  Chestnut,  would  you  like  to  comment  on  that 
same  question? 

Dr.  Chestnut.  I  agree  with  the  statements  made  by  both  Dr. 
Ellison  and  Dr.  Birnbach,  and  I  am  veiy  skeptical  that  any  physi- 
cian would  give  those  doses  of  drugs  of  Versed  and  fentanyl  to  any 
patient  in  an  outpatient  setting.  And  for  any  physician  to  do  so 
safely  would  require  the  placement  of  an  endotracheal  tube,  and 
would  require  the  physician  to  support  the  ventilation  and  oxygen- 
ation of  the  patient  for  a  prolonged  period  of  time. 

Mr.  Canady.  Thank  you. 

Mrs.  Schroeder. 

Mrs.  Schroeder.  Thank  you,  Mr.  Chairman. 

First  of  all,  I'd  like  to  ask,  do  any  of  you  here  support  Roe  v. 
Wade? 

[No  response.] 

Mrs.  Schroeder.  None  of  you?  Does  anybody  support  Roe  v. 
Wadel 

[No  response.] 

Mrs.  Schroeder.  No.  OK, 

Dr.  Ellison.  Excuse  me.  I'm  not  sure  what  your  question — are 
you  saying  the  Supreme  Court  decision? 

Mrs.  Schroeder.  Yes,  the  Supreme  Court  decision  of  Roe  v. 
Wade. 

Dr.  Ellison.  I  am  not  opposed  to  that. 

Mrs.  Schroeder.  OK, 

Dr.  Birnbach.  And  I  support  that  personally.  However,  the  ques- 
tion that  I  was  called  here  for  today  was 

Mrs.  Schroeder.  I  understand  that. 

Dr.  Birnbach.  It  was  not  what  is  my  opinion  about  Roe  v.  Wade, 
but  what  is  my  opinion  about  anesthesia. 

Mrs.  Schroeder.  Absolutely.  Now  the  next  question  I  have,  do 
I  take  it  by  your  appearing  here  that  you  support  the  bill?  All  of 
you  would  be  supporters  of  this  bill?  I  guess  what  I'm  asking  is — 
what  I  think  I  hear  you  saying  is  that  there  is  no  anesthesiologist 
or  any  practice  that  a  recognized  anesthesiologist  could  have  that 
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they  could  utilize  in  this  type  of  procedure  that  would  be  humane. 
In  other  words,  it  almost  sounds  like  you'll  be  moving  a  malpractice 
suit  against  any  anesthesiologist  that  permitted  or  participated  in 
a  late-term  abortion. 

Dr.  Chestnut.  I  think  that's  a  misrepresentation  of  the  testi- 
mony this  morning.  And  I  would  also  add  to  Dr.  Bimbach's  re- 
sponse that  I  have  not  read  the  bill  and  did  not  come  here  today 
Erepared  to  comment  on  the  bill  one  way  or  the  other.  But  I  stand 
y  every  word  of  the  testimony  that  I  have  given  regarding  the  ef- 
fects of  anesthesia  on  the  mother  and  the  fetus. 

Mrs.  SCHROEDER.  No,  I  imderstand  that,  and  I'm  really  not  try- 
ing to  be  confrontational.  I'm  saying  that  if  there  were  things  that 
came  out  in  this  debate,  that  you  think  sent  the  wrong  messages 
to  women,  I,  too,  would  want  to  correct  that.  But  I  also  want  to 
make  clear  that  you're  not  saying  that  there  is  no  safe  way,  or. 
there  is  no  authorized  way  that  a  legitimate  anesthesiologist  could 
participate  or  deal  with  this  type  of  procedure.  You're  not  saying 
that.  You're  just  saying  that  some  of  the  things  that  you  heard 
were  wrong.  Is  that  right? 

Dr.  Ellison.  Representative  Schroeder,  first  of  all,  I'm  here  rep- 
resenting ASA,  and  I  want  to  make  it  clear  that  they  have  taken 
no  position  on  this  or  any  other  abortion  procedure.  We  have  mem- 
bers of  our  society  that  feel  strongly  on  both  sides,  I'm  sure. 

In  terms — what  we're — what  I  believe  all  of  us  are  concerned 
about  is,  we  don't  want  pregnant  women  to  defer  necessary  surgery 
out  of  fear  that  anesthesia  is  going  to  harm  the  fetus  in  any  way. 

Mrs.  Schroeder.  Absolutely. 

Dr.  Ellison.  And  that  is  the  extent  of  my  testimony. 

Mrs.  Schroeder.  And  I  believe  you  also  testified  that  you  do  not 
believe  that  physicians  should  be  sent  to  prison  for  having  per- 
formed abortions. 

Dr.  Ellison.  That  was  in  the  question  and  answer  section 
last 

Mrs.  Schroeder.  And  that  was  your  testimony,  too? 

Dr.  Ellison.  That's  right. 

Mrs.  Schroeder.  And  that  was  this  procedure.  Let  me  ask  you 
as  doctors,  when  a  doctor  has  a  very  difficult  decision  to  make, 
aren't  they  obligated  to  use  the  procedure  that  has  the  greatest  re- 
duction 01  risk  to  the  woman? 

Dr.  Chestnut.  I  would  believe  so. 

Mrs.  Schroeder.  And  you,  would  you  believe  so? 

Dr.  BiRNBACH.  I  would  agree  with  that  statement. 

Mrs.  Schroeder.  And  would  you  agree  with  that,  too? 

Dr.  Wright.  That's  right,  although  some  of  the  anesthetic  tech- 
niques that  we've  heard  described  do  not  sound  like  they  protect 
the  health  of  the  woman. 

Mrs.  Schroeder.  i'm  trying  to  get  to  where  the  bottom  line  is, 
because,  as  I  said,  what  I  had  hoped  the  hearing  would  be  about 
is  what  the  President's  letter  was  about,  saying  that  Roe  v.  Wade 
talks  about  the  health  and  safety  of  the  woman,  and  I'm  trying  to 
find  out  if  that's  in  conflict  with  the  standard  that  the  medical  soci- 
ety would  have.  And  it  would  seem  to  me  that  if  your  patient  is 
the  woman,  and  she  comes  in,  and  she's  got  a  pregnancy  that  has 
gone  terribly  wrong  or  there  is  some  critical  health  condition  that 
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has  occurred — we  have  100  percent  agreement  that  the  doctor 
should  be  focusing  on  his  patient  and  what  can  be  done  to  try  and 
keep  her  health  whole  or  keep  her  as  healthy  as  possible.  That 
would  be  the  medical  standard,  right?  So,  the  President's  letter 
would  be  right  on  on  that. 

I  also  wanted  to  say  that  Dr.  Campbell  did  testify  fully  in  front 
of  the  Senate.  I  didn't  put  that  in  the  record,  but  it  is  the  full  Sen- 
ate record,  and  I  think  it  is  very,  very  important  that  if  anybody 
has  questions  about  that,  they  should  look  at  that. 

If  this 

Mr.  Canady.  The  gentlelad^s  time  has  expired.  We're  going  to 
have  a  second  round. 

Mrs.  ScHROEDER.  OK,  thank  you. 

Mr.  Canady.  Mr.  Hyde. 

Mr.  Hyde.  I  thank  you,  Mr.  Chairman. 

Dr.  Wright,  I  was  fascinated  by  your — everybody's  testimony,  but 
your's  in  particular,  because  you  talked  about — ^you  say  that  cur- 
rent data  indicate  that  preterm  neonates  have  greater  pain  sen- 
sitivity than  term  neonates  or  older  age  groups.  You're  talking 
about  preborn  babies,  then,  that  they  feel  pain. 

Dr.  Wright.  They  feel  pain,  and  they  feel  it  more  than  a  term 
neonate  does.  And  we  know  that  because  those  24-,  26-,  28-weekers 
that  are  delivered  an4  are  in  the  neonatal  intensive  care  unit  are 
now  subjects  of  studies  over  the  last  few  years  that  have  confirmed 
that  botn  they  can  feel,  perceive  pain,  and  their  response  is  mag- 
nified. 

Mr.  Hyde.  Now,  Doctor,  how — in  your  professional  opinion — how 
early  following  conception  can  that  fetus  begin  to  feel  pain? 

Dr.  Wright.  Begin  to  feel  pain,  the  earliest  reference  I  made  was 
7  weeks  because  of  the  sensation  that's  on 

Mr.  Hyde.  Seven  weeks. 

Dr.  Wright.  Seven  weeks. 

Mr.  Hyde.  The  mother  hardly  knows  she's  pregnant  then. 

Dr.  Wright.  That's  correct.  And  by  20  weeks 

Mr.  Hyde.  That  little  fetus  is  feeling  pain? 

Dr.  Wright.  That's  right. 

Mr.  Hyde.  And  you  know,  we  have  movements  in  this  country  to 
do  away  with  leg  clamps  on  animals  because  they  feel  pain.  Cruelty 
to  Einimals  is  condemned.  We've  had  people  go  and  sleep  on  ice- 
bergs to  be  close  to  baby  harp  seals,  save  the  whales.  Now  you're 
telling  us  that  Dr.  Nathinson,  who  composed  a  film  called,  "The  Si- 
lent Scream"  referring  to  the  feeling  of  pain  by  the  unborn  child, 
wasn't  off  the  wall  at  all.  They  do  feel  pain? 

Dr.  Wright.  That's  correct.  And  in  response  to  that,  just  because 
we  can't  hear  the  cry  doesn't  mean  that  it's  not  there.  And  we  can 
see  it,  as  some  of  my  colleagues  have  referenced  by  the  fetoscopy 
procedure.  We  see  it  in  the  neonatal  intensive  unit.  And,  this  pro- 
cedure, if  it  was  done  on  an  animal  in  my  institution,  would  not 
make  it  through  the  institutional  review  process.  The  animal  would 
be  more  protected  than  this  child  is. 

Mr.  Hyde.  Doctor,  is  there  such  a  thing  as  a  pain-free  abortion 
for  the  fetus. 

Dr.  Wright.  No. 
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Mr.  Hyde.  Now  we've  talked  about  health.  The  gentlelady  from 
Colorado  has  made  much  of  the  letter  of  the  President  talking 
about  health  of  the  mother.  See,  we  talk  about  the  mother.  The  ab- 
sent element  in  this  is  the  preborn  child.  We  don't  even  think 
about  that.  I  think  the  statistics  are  that  over  half  of  the  aborted 
fetuses  are  girls.  And  "safe,  legal,  and  rare" — ^there's  nothing  safe 
about  an  abortion.  They're  terminal. 

But  anyway — "health,"  the  "health  exception,"  now  "health" — 
what  people  have  to  realize,  has  been  defined  by  our  all  wise  Su- 
preme Court  in  Doe  v.  Bolton — "physical,  emotional,  psychological, 
familial,  and  the  woman's  age — relevant  to  the  well-being  of  the  pa- 
tient." A  state  of  well-being.  So  that's  fine.  That's  "healthy."  But  if 
someone  wants  an  abortion,  and  they're  distressed  that  they  can't 
have  one,  I  g^ess  their  "health"  is  impaired,  and  that  entitles  them 
to  one.  And  that's  the  great  loophole  in  using  health  as  defined  by 
our  Court  as  an  exception  to  permit  a  partial-birth  abortion.  But, 
I'm  sure  the  gentlelady  understands  that  or  will  imderstand  that, 
and  I  thank  you. 

Mr.  Canady.  The  gentleman  fi-om  South  Carolina. 

Mr.  Inglis.  Thank  you,  Mr.  Chairman.  I  think  this  is  a  great  day 
in  the  Congress.  I've  got  a  number  of  constituents  who  tell  me  all 
the  time,  and  particularly  my  dad  tells  me,  there  should  be  a  truth 
squad  that  descends  on  the  floor  of  the  House  after  outrageously 
false  things  have  been  said.  And  it  should  be  the  power  of  the 
Speaker,  tne  person  sitting  in  the  Speaker's  chair,  to  suspend  pro- 
ceedings until  the  truth  squad  can  come  on  the  floor  and  detail  the 
inaccuracies  of  the  things  just  said.  So,  it's  a  wonderful  day,  Mr. 
Chairman,  for  you  to  hold  this  hearing  and  to  basically  do  just 
that,  to  have  this  truth  squad  descend  and  present  this  wonderful 
scientific  evidence  so  that  these  folks  who  said  all  manner  of  irre- 
sponsible things  are  found  out. 

And  I  thought  it  was  fascinating  to  hear  the  first  question  of  the 
gentlelady  from  Colorado  inquiring  as  to — trying  to  discern  wheth- 
er you  would  like  to  bend  your  science  to  fit  some  political  ideology. 
And  it  was  very  interesting  to  see  that  this  panel  was  very  startled 
by  the  question  and  couldn't  figure  out  whence  cometh  Mrs. 
Schroeder.  They  wanted  to  know  what's  relevant  about  that.  There 
was  a  quizzical  look  on  every  one  of  the  four  faces  out  here  that, 
**What  are  you  talking  about?  We're  talking  about  science." 

It's  a  wonderful  day  when  we  have  scientists,  people  who  care  for 
women  in  need,  care  for  unborn  babies,  come  here  with  scientific 
evidence  to  correct  the  absolutely  irresponsible  statements  by  some 
people  that  are  motivated  by  an  absolutely  blinding  conviction  that 
a  woman  should  be  able  to  exterminate  her  unborn  child.  They  are 
so  blinded  by  it,  that  conviction,  that  determination  to  make  the 
law  of  the  land  and  to  preserve  that  as  the  law  of  the  land,  that 
they  are  willing  to  pervert  any  manner  of  science,  and  to  say  any- 
thing at  any  day,  even  on  the  floor  of  the  House  of  Representatives. 

So,  Mr.  Chairman,  I  am  just  enjoying  the  testimony  of  these  folks 
and  think  that  it  is  a  fascinating  day  to  have  the  truth  squad  de- 
scend. 

Mr.  Hyde.  Would  my  friend  yield  to  me? 

Mr.  Inglis.  I'd  be  happy  to. 
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Mr.  Hyde.  I've  just  come  across  an  astounding  letter  that  was 
handed  to  me  bv  counsel.  I  guess  it's  over  on  the  table.  It's  from 
a  Dr.  Mitchell  Cfreinin,  assistant  professor,  director  of  family  plan- 
ning and  family  planning  research  at  McGee  Women's  Hospital  in 
Pittsburgh.  And  I  quote — and  I'm  going  to  ask  each  of  you  if  you 
can  validate  this  statement — "I  am  the  director  of  family  planning 
and  family  planning  research  in  the  department  of  obstetrics  gyne- 
cology and  reproductive  sciences  at  the  University  of  Pittsburgh.  As 
a  physician,  I  can  assure  you  there  is  no  such  thing  as  pain  to  a 
fetus.  Plain  and  simple,  pain  does  not  exist  to  a  fetus.  Any  doctor 
who  states  otherwise  is  flat  out  lying  and  twisting  medical  data." 

Dr.  Ellison,  would  you  agree  with  that? 

Dr.  Ellison.  I  read  that  letter  over  there,  and  I  find  it  inconceiv- 
able that  any  physician  would  make  a — would  attach  his  name  to 
a  letter  like  that. 

Mr.  Hyde.  Dr.  Birnbach. 

Dr.  Birnbach.  Having  administered  anesthesia  for  fetal  surgery, 
I  know  that  on  occasion  we  need  to  administer  anesthesia  directly 
to  the  fetus  because  even  at  these  early  ages  the  fetus  moves  away 
from  the  pain  of  the  stimulation.  So  I  cannot  agree  at  all. 

Mr.  Hyde.  Dr.  Chestnut. 

Dr.  Chestnut.  I  agree  with  my  colleagues  and  would  also  note 
that  at  the  University  of  California  at  San  Francisco,  which  is  the 
leading  center  in  the  world  for  performance  of  fetal  surgery,  that 
even  though  the  mother  is  receiving  heavy,  deep  doses  of  general 
anesthesia,  those  physicians  give  additional  anesthetic  drugs  di- 
rectly to  the  fetus  during  surgery  in  order  to  make  certain  that  the 
fetus  does  not  experience  pain  during  the  procedure. 

Mr.  Hyde.  Thank  you. 

Dr.  Wright. 

Dr.  Wright.  There  is  no  science  to  substantiate  that  letter.  I  be- 
lieve all  of  us  submitted  to  you  ioumal  articles  that  have  been  re- 
viewed by  our  peers — and  I  make  particular  reference  to  a  land- 
mark article  in  1987  in  The  New  England  Journal,  and  their 
phrase  was,  "there  is  no  doubt  about  cortical  function  and  the  per- 
ception of  pain  in  children  of  this  age."  There's  no  science  behind 
that. 

Mr.  Hyde.  I  ask — and  thank  you  all — I  ask  unanimous  consent 
that  this  letter  from  this  Dr.  Cremin  be  placed  in  the  record. 

Mr.  Canady.  Without  objection. 

Mr.  Hyde.  Thank  vou. 

[The  information  follows:! 
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March  20,  1996 


Representative  Charles  Canady 
US  House  of  Representatives 
Washington,  D.C. 

Dear  Representative  Canady: 

I  am  writing  to  you  because  I  am  very  concerned  about  potential  legislation 
against  the  intact  Dilatation  and  Extraction  (D&X)  procedure.   Most  pertinent 
to  me  now  is  the  farce  of  concern  about  fetal  pain. 

I  am  the  Director  of  Family  Planning  and  Family  Planning  Research  in  the 
Department  of  Obstetrics,  Gynecology  and  Reproductive  Sciences  at  the  j. 

University  of  Pittsburgh.  As  a  physician,  I  can  assure  you  that  there  is  no  such     m^ 
thing  as  pain  to  a  fetus;  plain  and  simple,  pain  does  not  exist  to  a  fetus.  Any 
doctor  who  states  otherwise  is  flat  out  lying  and  twisting  medical  data. 


Pain  is  something  that  is  only  experienced  ot  a  conscious  level.  For  example,  a 
person  undergoing  surgery  under  general  anesthesia  does  not  feel  pain  when 
the  incision  is  made  in  her  abdomen  because  she  has  no  consciousness.  When 
she  is  awakened  from  the  general  anesthesia  after  the  surgery  is  completed 
she  then  experiences  pain  because  she  is  again  conscious.  Similarly,  a  fetus  in 
the  uterus  has  no  level  of  consciousness;  therefore,  no  pain  can  be 
experienced. 

A  second  point  of  clarification  in  regard  to  pain  has  to  do  with  ways  in  which 
researchers  attempt  to  measure  or  identify  "pain"  in  on  ;'n  vtero  fetus.  These 
research  studies  often  attempt  to  measure  pain  by  introducing  a  stimulus  that 
the  reseorcher  perceives  will  be  painful  then  measures  reflex  responses  to 
indicate  that  the  fetus  "feels  pain."   Unfortunately,  this  "leap  of  faith"  cannot 
hold  true  based  on  basic  developmental  principles.  First,  reflexes  are 
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established  early  in  embryonic  development  and  these  reflexes  are  autonomic 
meaning  that  they  are  set  up  as  reflex  arcs  through  the  spinal  cord  and  do  not 
involve  the  brain.  Thus,  if  a  researcher  attempts  to  measure,  for  example,  fetal 
movement  or  heart  rate  as  a  measure  of  pain  this  is  an  inaccurate  measure.  A 
fetus  responds  with  these  autonomic  reflexes  to  stimuli,  not  to  "pain."  If  a  fetus 
moves,  for  example,  its  heart  rate  increases;  this  is  not  because  it  feels  pain  but 
because  it  is  on  autonomic  reflex.  Again,  this  also  has  nothing  to  do  with  brain 
function  or  perception  of  pain.  An  example  that  you  could  understand  would 
involve  a  person  in  a  coma.  If  the  doctor  used  a  reflex  hammer  on  his  knee,  the 
patient  would  still  kick  his  lower  leg  up  in  the  air.  This  person  in  the  coma  does 
not  do  this  because  he  feels  pain  nor  because  his  brain  perceives  that 
something  is  painful  and  makes  the  leg  kick.  The  lower  leg  moves  because  of 
an  autonomic  reflex  arc  that  exists  from  the  knee  to  the  spinal  cord  and  back 
to  the  knee.  It  is  automatic  and  does  not  involve  the  brain. 

Obviously,  these  examples  show  even  more  conclusively  thot  lawmakers  are 
not  property  trained  to  make  medical  decisions  an  often  not  fully  able  to 
understand  medical  data.  As  such,  lawmakers  should  not  even  be  attempting 
to  moke  decisions  about  "fetal  pain."  The  only  appropriate  legal  decision 
would  be  in  favor  of  the  right  and  responsibility  of  the  physician  to  provide 
appropriate  surgical  care  when  indicated.  The  decision  of  how  a  procedure  is 
to  be  performed  (i.e.,  how  an  abortion  is  to  be  F>erformed),  as  long  as  the 
method  is  safe  and  effective,  should  be  between  the  doctor  and  patient. 

Thank  you  for  your  time  and  consideration. 

Sincerely, 


Mitchell  Creinin,  M.D. 
Assistant  Professor 
Director  of  Family  Planning  and 
Family  Planning  Research 
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Mr.  Canady.  We  are  going  to  have  a  second  round  of  questions 
now. 

In  the  course  of  your  testimony,  reference  was  made  to  a  written 
statement  that  was  submitted  to  the  subcommittee  by  Dr. 
McMahon.  And  I  want  to  read  from  that  statement.  This  was  sub- 
mitted on  June  23,  1995,  and  it's  on  page  5  of  the  letter  that  was 
submitted  by  Dr.  McMahon.  The  paragraph  I  am  going  to  read  is 
somewhat  ironically,  in  my  view,  under  a  bold  heading,  "Mis- 
conceptions." It  says,  "The  fetus  feels  no  pain  through  the  entire  se- 
ries of  procedures.  This  is  because  the  mother  is  given  narcotic  an- 
algesia at  a  dose  based  upon  her  weight.  The  narcotic  is  passed,  via 
the  placenta,  directly  into  the  fetal  bloodstream.  Due  to  the  enor- 
mous weight  difference,  a  medical  coma  is  induced  in  the  fetus. 
There  is  a  neurological  fetal  demise.  There  is  never  a  live  birth." 

Would  any  of  the  witnesses  like  to  make  any  additional  com- 
ments on  that  statement  and  the  various  elements  in  that  state- 
ment? 

Dr.  Ellison.  I  would  comment  that  that  seems  to  be  the  origin 
of  the  misconception  that  we're  here  to  refute.  I  believe  that  Dr. 
McMahon's  statement  about  their  giving  a  dose  40  times  what  the 
fetus — but  they're  not  giving  it  to  the  fetus.  They  are  giving  it  to 
the  mother.  And  only  a  very  small  fraction  of  that  crosses  that  pla- 
centa barrier  and  is  transmitted  to  the  fetus. 

Mr.  Canady.  Doctor,  do  you  have  any  idea  what  may  have  led 
Dr.  McMahon  to  make  this  statement,  what  may  have  led  to  a  mis- 
understanding that  could  have  caused  it? 

Dr.  Ellison.  A  gross  misconception  on  his  part.  I  can't  conceive 
of  why  he  would  say  that. 

Mr.  Canady.  Dr.  Bimbach. 

Dr.  BiRNBACH.  I  would  have  to  agree.  The  mother  is  given  a  nar- 
cotic analgesia  dose  based  on  her  weight.  That's  true,  and  I  do  that 
in  practice  every  day — in  cesarean  section  under  general  anesthe- 
sia, the  baby  is  wide  awake,  despite  the  fact  that  we  gave  enor- 
mous doses  of  anesthesia  to  the  mother.  The  anesthetic  dose  not  all 
cross  the  placenta,  and  that  that  does  gets  metabolized  by  the  liver. 
Quite  often  the  baby  can  be  somewhat  sleepy  or  wide  awake.  But 
there  is  no  question  of  fetal  demise. 

Mr.  Canady.  Let  me  yield  to  the  gentlelady  from  Colorado.  Mrs. 
Schroeder,  do  you  believe  that  the  statement  that  was  contained  in 
Dr.  McMahon  s  testimony  that  we've  been  discussing  was  inac- 
curate? 

Mrs.  Schroeder.  I  want  to  say  that  I'm  not  a  doctor,  and  I  feel 
very  uncomfortable — Congress  sitting  here  deciding  what  dosage, 
and  how  you  give  it,  and  what  was  stated,  and  which  doctor 
was 

Mr.  Canady.  Of  course,  that's  not,  that's  not  really  the  question. 

Mrs.  Schroeder.  But  we're  not  trying  doctors  today.  We're  talk- 
ing about  a  bill  that's  going  to  limit  the  choices  doctors  have.  And 
I'm  trying  to  say,  we  can  always  find  things  that  we  can  pick  away 
that  somebody  has  said  who  was  a  witness  for  one  side  or  the 
other,  but  the  bottom  line  is:  Why  do  we  feel  free  to  try  doctors 
here?  I  mean 

Mr.  Canady.  We're  not  trying  any  doctors.  We're  trying  to  get 
some  facts  out  here  that  are  important  to  the  health  of  women. 
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And  you've  heard  the  testimony  from  the  doctors  here  today  who 
believe  that  this  myth  about  the  impact  of  anesthesia  on  children 
in  the  womb  is  something  that  may  cause  women  who  need  to  have 
a  surgical  procedure  to  avoid  having  the  treatment  that  they  need 
because  of  the  fear  that  they  feel  for  the  impact  on  their  fetus. 
What  we're  trying  to  do  is  clear  the  air  on  that. 

I  understand  that,  regardless  of  what  the  facts  are  on  this  par- 
ticular question,  vou  will  still  oppose  the  bill,  and  that's  the  choice 
that  you  make.  And  I  understand  that  their  are  other  grounds  on 
which  that  position  can  be  taken,  but  I  think  that  it  is  very  impor- 
tant for  us  in  the  Congpress,  for  us  to  clear  up  this  misconception 
which  is  posing  a  threat  to  the  health  of  women.  And  again,  I 
can't — ^you  have  to  speak  for  yourself. 

Mrs.  SCHROEDER.  Well,  if  the  gentleman  will  yield,  I  now  feel 
like  the  gentleman  has  decided  to  try  me.  If  the  question  is  about 
pain  and  how  much  dosage  you  issue  of  anesthesiology,  and  so 
forth — I  come  from  a  family  filled  with  anesthesiologists,  and  the 
last  thing  I'm  going  to  do  is  sit  up  here  and  get  involved  in  this 
because  I  know  how  tough  to  call  it  is.  And  I  have  great  respect 
that  they  are  not  going  to  do  something  that  is  harmful.  If  the 
issue  is  about  pain,  I  can  tell  you,  as  someone  who's  been  through 
it,  birth  is  painful.  Birth  is  painful  to  the  child.  Fetal  surgery  is 
painful.  Other  forms  are  painful.  If  we're  trying  to  find  a  pain 

Mr.  Canady.  My  time  has  expired.  The  gentlelady  from  Colorado 
is  recognized. 

Mrs.  ScHROEDER.  I  thank  the  gentleman.  I  can't  quite  figure  out 
where  we're  going  with  all  of  this.  I  think  the  bottom  line — well, 
let  me  ask  this  question:  Is  there  anything  in  anyone's  training 
that  would  lead  you  to  believe  that  one  method  of  an  abortion  is 
less  painful  than  another  when  it  comes  to  late-term?  So  is  it  prop- 
er for  this  bill  to  ban  one  form  of  late-term  abortion  because  this 
is  more  painful  than  any  other  term  of  late-term  abortion  proce- 
dure that  is  being  used?  You  understand? 

I  mean,  what  you're  testifVing  on  is  a  bill  that  says  that  one  form 
of  late-term  abortion  is  hereby  criminal  to  perform.  Is  this  one  form 
so  bad  compared  to  any  form  of  late-term  abortion  or  so  much  more 
painful  compared  to  any  other  late  term  abortion  that  the  Congress 
should  step  in  and  act?  I  mean,  that's  what  we're  talking  about 
here. 

Dr.  Ellison.  I  have  to  pass  on  that  in  that  I  don't  know  what 
other  types  of  late-term  abortion  there  are.  I  think  you're  asking 
a  group  of  anesthesiologists,  and  with  the  possible  exception  that 
Dr.  Chestnut  might  know  since  he's  trained  in  obstetrics  also,  we 
don't  do  this  procedure.  So  I've  never  actually  seen  it  done. 

Mrs.  ScHROEDER.  I  think  it's  done  very  rarely  because,  fortu- 
nately, very  few  people  have  to  resort  to  it,  thank  goodness.  But 
the  question  is,  are  there  other  forms  that  we  don't  know  about? 
Now  that  we're  going  to  become  medical  doctors,  should  we  have 
Oh/Gyn's  in  here  to  tell  us  what  the  different  forms  are  and  why 
this  one  should  be  outlawed  over  any  other?  My  next  question  is, 
do  Ob/Gyn's  make  these  choices  lightly? 

Dr.  Ellison.  I  can't  believe  they  would  do  that.  They'd  give  the 
same  careful  consideration  to  the  health  of  the  mother  that  we  do 
when  we  consider  the  anesthetic. 
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Mrs.  SCHROEDER,  I  would  Certainly  think  so,  too.  And  that's  why 
I  guess  I'm  so  troubled  by  this. 

In  looking  at  the  health  of  the  mother,  preserving  her  future  re- 
productive capacity  could  also  be  a  valid  factor,  wouldn't  you  think? 
Doesn't  she  have  the  right  to  continue  to  try  for  successful  mother 
had,  or  do  you  only  get  one  shot  at  this? 

Dr.  Ellison.  Yes. 

Mrs.  ScHROEDER.  You  would  agree  with — that  a  doctor  could  rea- 
sonably take  that  into  account  and  not  think  she  was  just  being 
selfish? 

Dr.  Ellison.  Yes. 

Mrs.  ScHROEDER.  Let  me  ask  about  pain,  then.  We've  heard  a  lot 
about  pain  here,  but  I  assume  that  when  there's  fetal  surgery 
there's  pain.  Is  that  correct? 

Dr.  BiRNBACH.  Yes,  there  is  evidence  that  there  is  pain. 

Mrs.  SCHROEDER.  And  so  what  you  do  in  that  case  is  you  directly 
administer  the  anesthesia  to  the  fetus,  right? 

Dr.  BiRNBACH.  Either  you  administer  more  anesthetic  to  the 
mother  or  you  administer  anesthetic  directly  to  the  fetus,  correct. 

Mrs.  ScHROEDER.  And,  of  course,  with  birth  there's  pain. 

Dr.  BiRNBACH.  Not  if  the  patient  has  an  analgesia  onboard,  like 
an  epidural. 

Mrs.  SCHROEDER.  You  mean  for  the  patient.  But  there  can  be 
pain  for  both  the  mother  and  the  child.  Birth  is — I  mean,  as  I  re- 
member it 

Dr.  BiRNBACH.  Personally,  I  don't  remember  my  birth.  [Laugh- 
ter.] 

Mrs.  ScHROEDER.  I  remember  giving  birth.  I'm  like  you,  I  can't 
remember  birth  itself,  but  it  is  not  exactly  a  pain-free  experience. 
So,  if  the  idea  is  we  should  ban  anything  that  has  pain,  Congress 
should  ban  any  procedure  that  has  pain,  then  aren't  we  stepping 
into  a  real  muddy  field? 

Mr.  Hyde.  My  dentist  would  hate  to  hear  you  say  that. 

Mrs.  SCHROEDER.  That's  right.  I'd  never  go  to  one  again. 

Does  anesthesia  administered  to  the  woman  provide  any  pain  re- 
lief to  the  fetus?  Is  that  what  you're  saying,  it  does  not? 

Dr.  Chestnut.  What  we  have  said — I  think  this  is  consistent 
with  the  other  testimony  this  morning — is  that,  yes,  these  drugs  do 
cross  the  placenta,  and,  in  the  case  of  large  doses,  may  or  may  not 
provide  partial  pain  relief.  But  the  ability  of  any  physician  to  pre- 
dict the  amount  of  pain  relief  provided  to  the  fetus,  that  just 
doesn't  exist  in  clinical  practice.  And,  as  Dr.  Bimbach  and  I  have 
both  said,  for  that  reason,  at  fetal  surgery,  surgeons  give  additional 
doses  of  drugs  directly  to  the  fetus,  despite  the  fact  that  the  mother 
is  already  receiving  general  anesthesia,  and  I  might  add,  a  deep 
level  of  general  anesthesia. 

Mrs.  SCHROEDER.  I  see  my  time  has  again  expired,  Mr.  Chair- 
man. Thank  you. 

Mr.  Canady.  Mr.  Hyde. 

Mr.  Hyde.  Dr.  Wright,  it  seems  we're  getting  into  pain,  but  anes- 
thesiology and  pain  are  certainly  linked,  I  guess.  I'm  trying  to 
think  of  the  methods  of  abortion,  and  we're  going  to  ask  you  about 
pain.  Dilatation  and  curettage,  that's  where  they  reach  in  with  an 
instrument,  a  sharp  instrument,  and  dismember  the  fetus  and  ex- 
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tract  the  fetus.  Would  you  think,  in  your  professional  opinion,  that 
fetus  feels  some  pain  in  undergoing  the  process  of  dilatation  and 
curettage? 

Dr.  Wright.  While  the  mother  is  only  under  local  anesthesia? 

Mr.  Hyde.  Yes. 

Dr.  Wright.  Yes. 

Mr.  Hyde.  All  right,  then  there's  the  salting-out  method.  That's 
where  they  inject  a  saline  solution  into  the  womb,  and  that  literally 
scalds  the  unborn  child,  and  finally  the  child  is  expelled.  Or  the 
fetus,  to  be  as  impersonal  as  we  can,  is  expelled.  Would  you  say 
that  that  fetus  would  feel  pain  while  undergoing  the  salting-out 
process? 

Dr.  Wright.  I  would  believe  so.  I'm  not  an  abortionist  nor  do  I 
practice  obstetrics  anesthesia.  But,  based  on  the  scientific  evidence 
I  gave  you  earlier  about  more  pain  fibers  on  the  skin  than  on  full 
term  or  on  older  children,  yes. 

Mr.  Hyde.  I  should  think  scalding  the  unborn  child  in  the  womb 
would  be  painful. 

Then  there's  the  suction  machine.  They  attach  a  machine,  and  it 
literally  pulls  the  child  to  pieces  out  of  there.  One  could  assume 
that's  a  painful  process  for  the  unborn.  Now  we're  going  to  focus — 
leave  the  autonomous  woman  for  a  second  and  focus  on  the  child. 

Then  we  have  the  partial-birth  abortion  where  the  child  is  al- 
most totally  extracted  from  the  birth  canal  and  the  scissors  goes  in 
the  back  in  the  neck,  and  then  they  suck  out  the  brains. 

So  we're  talking  about  a  lot  of  pain,  I  would  think,  based  on  your 
testimony  and  based  on  what  I  heard  from  the  other  gentlemen 
who  are  superior  anesthesiologists.  So  I  think  it's  an  accomplish- 
ment if  we  could  ever  get  a  concession  that  the  unborn  child  feels 
a  hell  of  a  lot  of  pain  in  this  process,  and  maybe  we  ought  to  con- 
sider that  in  weighing  the  advisability  of  abortion  as  an  answer  to 
lots  of  problems. 

I  thank  you,  Mr.  Chairman. 

Mr.  Canady.  The  gentleman  fi-om  South  Carolina. 

Mr.  Inglis.  Thank  you,  Mr.  Chairman. 

Following  up  on  Mr.  Hyde's  line  of  questioning  there,  I  thought 
that  it  was  very  interesting  that  Mrs.  Schroeder  was  making  a  list 
of  things  that  create  pain,  and  she  never  mentioned  abortion.  She 
mentioned  fetal  surgery.  She  mentioned  birth.  But  she  never  men- 
tioned abortion. 

Mrs.  Schroeder.  Would  the  gentleman  yield? 

Mr.  Inglis.  I  would  be  happy  to.  Let  me  yield  to  you  and  ask  you 
this  question.  Do  you  think  that  a  child — a  fetus,  since  you  want 
to  call  it  that — ^feels  pain  during  the  abortion  techniques  that  Mr. 
Hyde  just  enumerated? 

Mrs.  Schroeder.  The  question  I  had  had  for  the  panel  was 

Mr.  Inglis.  No,  no,  no.  I'd  be  happy  to  yield  to  you  only  for  that 
purpose. 

Mrs.  Schroeder.  No,  but  you  were  coloring  my  question — and  I 
do  believe  I  asked  the  panel,  were  they  aware  that  other  proce- 
dures were  less  painful,  and  they  said,  "No."  So,  you're 

Mr.  Inglis.  Are  you  going  to  answer  now? 

Mrs.  Schroeder.  I  do  not  know.  I  am  not 
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Mr.  Inglis.  Oh,  now  wait  a  minute,  wait  a  minute.  You  said  a 
minute  ago  that  surgery  creates  pain.  You  know  that.  You  said  you 
know  that. 

Mrs.  ScHROEDER.  I  would  also  say 

Mr,  Inglis.  Somehow  you  know  that.  I  don't  know  how,  but 

Mrs.  ScHROEDER.  That  for  the  mother  creates  pain 

Mr.  Inglis.  No,  no,  no,  we're  not  talking  about  that,  madam. 

Mrs.  SCHROEDER.  I  would  say  a  loss  of  health 

Mr.  Inglis.  Fm  asking  you  a  question  about 

Mrs.  SCHROEDER.  What  is  this? 

Mr.  Inglis.  I  would  be  happy  to  yield  to  the  gentlelady  to  answer 
this  question:  do  you  think  that  in  an  abortion — ^following  this  line 
of  questioning  because  it  relates  to  your  earlier  omission  of  a  major 
procedure  called  abortion,  as  to  whether  that  creates  pain  for  the 
child,  would  you  answer  that? 

Mrs.  SCHROEDER.  I  am  saying  there  is  pain  in  birth,  there  is  pain 
in  probably  everything  that's  out  there,  and  there  is  pain  in  the 
death  of  the  mother — 

Mr.  Inglis.  And  there's  pain  in  abortion?  Is  there  pain  in  abor- 
tion? 

Mrs.  ScHROEDER.  Well,  I'm  sure  there  is  pain  in  abortion  for  both 
the  mother  and  I  assume 

Mr.  Inglis.  And,  wait  a  minute,  wait  a  minute.  And  the  what? 
And  the  what? 

Mrs.  ScHROEDER.  I  am  not — I  have  not  seen  medical  studies  that 
are  out 

Mr.  Inglis.  Wait  a  minute.  You  just  stopped  short.  You  were 
about  to  say  "and  the  baby."  But  your  ideology  stopped  you,  didn't 
it?  It  gripped  you  there.  You  couldn't  go  forward  with  that  line  of 
reasoning. 

Mrs.  ScHROEDER.  Look,  I  once  again  feel  like  this  is  a  witch  trial, 
and  I 

Mr.  Inglis.  No,  no,  no,  I'm  just  asking  you  because  I  think  it's 
a  major  concession  by  you  and  all  these  folks  assembled  with  you. 

Mrs.  ScHROEDER.  No,  I'm  trying  to  say,  and  I  have  said  from  day 
one,  this  is  a  difficult  medical  choice  between  the  mother's  health 
and  the  fetus  and  the  potential  child,  or  whatever.  And  there's  a 
whole  lot  of  things  that  go  into  this.  It's  a  very  difficult  choice  of 
any  person,  be  they  medically  trained  or  nonmedically  trained. 

Mr.  Inglis.  No,  we're  getting  back  into  this  whole  put  your  head 
in  the  sand,  forget  all  the  science,  just  sort  of  go  back  to  your  ideol- 
ogy. I've  asked  you  a  simple  question.  You  just  heard  some  very  in- 
teresting testimony  here  about  pain,  and  you  stopped  short  of  say- 
ing that  abortion  causes  pain  for  the  child. 

Mrs.  SCHROEDER.  No. 

Mr.  Inglis.  For  the  fetus,  as  you  want  to  call  them,  impersonally. 

Mrs.  ScHROEDER.  No,  I  didn't  say  that.  I  said  that  I  would  stipu- 
late that  there  is  pain  involved  in  everything.  I  do  not  know 

Mr.  Inglis.  Including  an  abortion?  Wait  a  minute.  Would  you 
stipulate  that  it  includes  pain  in  an  abortion  for  the  child? 

Mrs.  ScHROEDER.  I  believe — do  you  want  me  to  have  the  record 
read  back?  I  do  believe  that  I  said  to  the  witnesses,  "Is  this  proce- 
dure that  we  are  trying  to  outlaw  and  make  criminal  more  painful 
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than  any  other  abortion  procedure?"  And  they  didn't  know,  and  I 
said,  "I  don't  know."  And  I  don't  think  anybody 

Mr.  Inglis,  I  think  it's  just  fascinating  that  you  continue  to  stop 
short  of  admitting  that  abortion  is  painful  to  the  fetus. 

Mrs.  SCHROEDER.  No,  that's  not  what  I  said. 

Mr.  Inglis.  You  said  that  surgery  on  the  fetus  is  painful.  You 
said  that  birthing  the  fetus  is  painful. 

Mrs.  ScHROEDER.  Is  the  gentleman  saying  that  we  should  ban 
things  on  how  painful  they  are?  So  the  most  painful  things 

Mr.  Inglis.  No,  I'm  just  seeking  a  major  concession — if  the 
gentlelady  will  suspend.  I'm  just  seeking  a  major  concession  from 
your  side,  and  that  is  that  a  child  in  utero  is  a — capable  of  feeling 
pain.  It  is  therefore  something  that  we  attach  to  humanity.  And 
then  you  could  go  on  that. 

Mrs.  ScHROEDER.  Do  you  think  that  the  mother  feels  pain? 

Mr.  Inglis.  Absolutely. 

Mrs.  ScHROEDER.  Do  you  think  the  family  feels  pain?  Do  you 
think  the  death  of  a  mother  could  be  painful? 

Mr.  Inglis.  Now  we're  getting  to — ^you're  lapsing  into  your  ideol- 

Mrs.  ScHROEDER.  Oh,  oh,  oh,  we  don't  want  to  go  that  way.  No, 
no,  no,  no,  no.  Look — I'm  saying  that  the  pain 

Mr.  Hyde.  Will  the  gentleman  yield? 

Mr.  Inglis.  I'd  be  happy  to  yield  to  the  gentleman  from  Illinois. 

Mr.  Hyde.  There's  lots  of  pain  in  this  life. 

Mrs.  ScHROEDER.  There's  lots  of  pain  in  this  life. 

Mr.  Hyde.  If  the  gentlelady — there's  lots  of  pain  in  this  life.  Our 
job  as  human  beings  ought  to  be  to  minimize  the  pain. 

Mrs.  SCHROEDER.  Absolutely.  Well,  that's  right. 

Mr.  Hyde.  Especially  gratuitous  pain. 

Mrs.  SCHROEDER.  Well,  exactly.  And  what  we're  trying  to  do  is 
say  these  are  difficult  choices  that  everybody  is  trying  to  weigh. 
And  that's  what  it's  all  about.  If  we  don't  want  to  make  criminal 
anything  that's  painful  because  you  could  be  making  criminal 
things  that  are  painful 

Mr.  Canady.  The  gentleman's  time  has  expired. 

Mr.  Inglis.  Thank  you,  Mr.  Chairman. 

Mr.  Canady.  The  gentleman  from  Virginia. 

Mr.  GOODLATTE.  Id  like  to  follow  up  on  that  same  line  of  ques- 
tioning but  with  the  panel,  and  ask  them  to  comment  on  the  state- 
ments by  another  individual.  Dr.  Martin  Haskell,  who  performs 
partial-birth  abortions  in  Ohio  and  was  asked  in  a  Cincinnati  medi- 
cine article  whether  the  unborn  child  feels  pain.  He  answered  by 
saying,  "Neurological  pain  and  perception  of  pain  are  not  the  same. 
Abortion  stimulates  fibers,  but  the  perception  of  pain,  the  memory 
of  pain  that  we  fear  and  dread,  are  not  there.  I'm  not  an  expert, 
but  my  understanding  is  that  fetal  development  is  insufficient  for 
consciousness.  It's  a  lot  like  pets;  we  like  to  think  they  think  like 
we  do.  We  ascribe  human-like  feelings  to  them,  but  tney  are  not 
capable  of  the  same  self-awareness  we  are.  It's  the  same  with 
fetuses.  It's  natural  to  project  what  we  feel  for  babies  to  a  24-week- 
old  fetus." 

That's  Dr.  Haskell's  statement.  I  would  like  to  ask  the  panelists 
to  give  their  opinion  on  that,  perhaps  starting  with  Dr.  Wright. 
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Dr.  Wright.  Well,  I  don't  know  of  any  scientific  evidence  that 
would  back  up  his  opinion,  and  that's  what  I  would  call  it,  his  opin- 
ion. Pain  is  a  multidimensional  phenomenon.  It  has  everything 
from  reception  of  the  pain,  transmission  of  it.  It's  incorporated  into 
your  memory.  In  fact,  pain,  many  experts  say,  by  definition  is  im- 
portant when  it  becomes  remembered,  or  when  we  have  memory  of 
it.  And  we  do  know  that  these  preterm  infants  have  memory,  and 
that  they  show  it  after  delivery.  We  also  know  fi*om  studies  in 
neonatal  intensive  care  units  that  they  have  procedural  memory. 
Because  they  cannot  vocalize  it  or  verbalize  it  in  a  way  that  says 
to  us,  "I  have  pain,"  like  an  adult  patient  can  by  pushing  a  button 
for  a  nurse  in  a  hospital  bed,  we  disregard  that  many  times.  We 
know  from  the  studies  that  I  mentioned  earlier,  the  EEG  studies, 
the  potential  studies,  their  wakefulness,  their  sleepfulness,  those 
all  reflect  a  human  that  is  capable  of  perceiving  and  responding  to 
pain. 

You  know,  I  was  thinking  about  this  as  you  were  reading  that 
quote.  Those  of  us  who  practice  anesthesia,  we  frequently  have 
signs  up  in  our  operating  room,  "Be  careful  what  you  say.  Patients 
may  be  listening."  The  patient  is  anesthetized,  but  we  know  that 
people  can  bring  in,  perceive,  integprate,  and  remember  things  even 
when  under  emesthesia. 

Mr.  GooDLATTE.  Thank  you. 

Anyone  else  care  to  comment  on  that  quote?  Dr.  Chestnut. 

Dr.  Chestnut.  I  think  that  many  of  us  have  observed  the  re- 
sponses of  infants  born  at  24  weeks'  gestation  in  a  neonatal  inten- 
sive care  unit,  and  the  responses  that  they  exhibit  in  response  to 
procedures  suggests  that  at  that  age  they  do  experience  pain. 

Mr.  GooDLATTE.  Thank  you. 

In  a  National  Abortion  Rights  Action  League  press  conference, 
Kate  Michelman,  the  group's  president,  said,  "The  fetus  undergoes 
demise  before  the  procedure  begins,  and  because  of  the  anesthesia, 
which  is,  you  know,  something  like  50  to  100  times  what  a  fetus 
can  withstand  because  it's  given  according  to  the  weight  of  the 
woman."  That's  her  quote. 

Then  during  a  radio  interview,  Ms.  Michelman  said,  "The  other 
thing  that  I  want  to  say  is  that  they  have,  the  other  side,  grossly 
distorted  the  procedure.  The  anesthesia  that  they  give  the  woman 
already  causes  the  demise  of  the  fetus.  That  is  that  it  is  not  true 
that  they  are  bom  partially.  That  is  a  gross  distortion.  And  it's 
really  a  disservice  to  the  public  to  say  this." 

I  ask  the  panelists,  aren't  Ms.  Michelman's  statements  a  distor- 
tion themselves,  and  isn't  that  a  disservice  to  the  public,  to  create 
that  perception  on  the  part  of  pregnant  women  and  their  children 
that  they — isn't  she  promulgating  a  myth  about  anesthesia  killing 
the  unborn  child? 

Dr.  Ellison.  I  would  agree.  I  think  that  this  entire  mjdh  origi- 
nating with  McMahon,  and  being  promulgated  by,  I  guess,  his  ad- 
herents, is  most  unfortunate. 

Dr.  BiRNBACH.  That's  why  we're  here  today.  This  myth  is  being 
promulgated,  and  it's  being  picked  up  in  the  lay  press.  And  our  pa- 
tients are  reading  that,  and  there  is  no  truth  to  that. 

Mr.  GooDLATTE.  Thank  you.  Anyone  else  care  to 
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Dr.  Chestnut.  A  gross  distortion  of  reality  and  clinical  medicine, 
and  I  wish  I  could  ask  you,  if  I  were  permitted  to  ask  a  question, 
and  I  know  that  I'm  not,  how  often  does  this  type  of  gross  misin- 
formation get  presented  to  the  Congress? 

Mr.  Canady.  Too  often,  too  often. 

Mr.  GOODLATTE.  Thank  you,  Mr.  Chairman. 

Mr.  Canady.  We're  going  to  go  through,  I  think,  just  one  more 
round  of  questions. 

I'd  like  to  follow  up  on  the  comments  about  the  reports  in  the 
press,  and  I'd  like  to  ask  particularly  Dr.  Ellison  and  Dr.  Bimbach 
what  your  appraisal  is  of  the  way  the  press  has  handled  the  infor- 
mation related  to  anesthesia  and  partial -birth  abortion. 

Dr.  Ellison.  I  would  say  that  if  you  would  read  in  the  press,  for 
example,  what  was  said  last  November,  you  would  wonder  if  I  was 
in  that  hearing  room.  The  quote  that  Dr.  Bimbach  made  in  the 
Marie  Claire  magazine,  I  was  at  the  same  table  as  Dr.  Campbell 
when  that  statement  was  made,  and  no  mention  was  made  of  the 
fact  that  I  publicly  disputed  her  claims.  And 

Mr.  Canady.  Or  that  you're  the  president  of  the  American  Soci- 
ety of  Anesthesiologists? 

Dr.  Ellison.  Right. 

Mr.  Canady.  Dr.  Bimbach. 

Dr.  BiRNBACH.  If  I  were  to  put  it  in  one  word,  it  would  be  "irre- 
sponsible." And  I  have  spoken  to  most  of  the  people  who've  written 
those  newspaper  and  magazine  articles,  and  they  are  trying  to 
push  one  side  of  this,  and  have  latched  onto  the  fact  that  maybe 
anesthesia  does  cause  some  problem  because  some  doctors  said  so 
to  Senate.  The  fact  that  that  doctor  was  not  an  anesthesiologist 
and  had  no  knowledge  about  anesthesiology,  they  don't  particularly 
care  about. 

So,  I  would  think  that  the  fact  that  at  this  point  Dr.  Ellison  has 
testified,  I  have  yet  to  see  any  major  newspaper  say,  "Hey,  it's  OK 
out  there.  You  can  get  an  anesthetic  if  you  need  it.  If  you  want  an- 
algesia for  labor,  since  labor  is  painful,  go  ahead,  it's  safe  for  the 
bm[)y."  But  plenty  of  magazines  and  newspapers  still  are  latching 
on  to  this  fetal  demise  theory. 

Mr.  Canady.  OK,  thank  you  very  much. 

I  have  a  question  for  Dr.  Chestnut.  Doctor,  you  are  both  an  anes- 
thesiologist and  an  obstetrician,  as  we  have  noted  already  today. 
Nurse  Brenda  Shafer,  who  will  be  testifying  on  a  later  panel  today, 
previously  testified  before  the  Senate  Judiciary  Committee  that  she 
witnessed  Dr.  Haskell  perform  a  partial-birth  abortion,  and  before 
he  inserted  scissors  into  the  back  of  the  baby's  skull,  and  I  quote, 
"The  baby's  little  fingers  were  clasping  and  unclasping,  and  his  lit- 
tle feet  were  kicking."  Is  this  description  consistent  with  a  baby 
being  delivered  from  the  womb  after  the  application  of  local  anes- 
thetic? 

Dr.  Chestnut.  Yes,  it  is.  What  she  has  described  is  what  I  ob- 
served several  times  during  vaginal  breech  deliveries,  more  often 
later  in  gestation.  And  in  babies  who  might  be  delivered  with  the 
mother  having  received  local  or  epidural  anesthesia,  that  descrip- 
tion would  be  consistent. 

Mr.  Canady.  Thank  you.  Dr.  Chestnut,  let  me  also  ask  you  about 
this:  Dr.  Martin  Haskell  wrote  a  detailed  description  which  he  de- 
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livered  at  a  medical  conference  of  how  to  perform  what  he  called 
a  "dilation  and  extraction"  abortion.  He  advocates  the  technique  as 
a  "quick,  surgical  outpatient  method  that  can  be  performed  on  a 
scheduled  basis  under  local  anesthesia."  In  his  description  he 
states,  "The  surgical  assistant  administers  10  lU  Pitocin 
intramuscularly.  The  cervix  is  scrubbed,  anesthetized,  and  grasped 
with  a  tenaculum.  Lidocaine  1  percent  with  epinephrine,  adminis- 
tered intracervically,  is  the  standard  anesthesia." 

What  effect  would  this  anesthesia  have  on  the  unborn  child? 

Dr.  Chestnut.  The  anesthetic  drug  itself  would  be  expected  to 
have  no  effect  on  the  infant.  Occasionally  during  performance  of  a 
similar  procedure  called  "paracervical  block,"  the  local  anesthetic 
might  interfere  with  blood  flow  to  the  placenta  and  oxygenation  of 
the  baby  which  could  cause  the  babv's  heart  rate  to  drop.  That 
would  be  in  the  minority  of  cases,  andl,  even  in  those  cases,  the  in- 
fant would  be  expected  to  recover. 

Mr.  Canady.  Thank  you  very  much. 

Mrs.  Schroeder? 

Mrs.  Schroeder.  Well,  Mr.  Chairman,  I'm  almost  as  confused 
not  as  I  was  when  this  hearing  began  as  to  what  this  hearing  is 
about.  This  bill  went  through  here  with  rapid-fire  delivery,  and  the 
chairman  at  that  time  didn't  even  want  to  let  me  ask  questions.  I 
remember  we  had  a  bell  go  off  for  a  vote.  We  dropped  one  panel. 
It  was  over.  The  bill  was  out  of  here.  It  was  on  the  floor.  We're  now 
told  we're  going  to  accept  the  Senate  version  without  going  to  con- 
ference. This  is  going  to  be  the  law  of  the  land,  and  here  we  go. 

I  guess  we're  trying  somebody  here.  I  can't  tell  whether  were 
trying  other  doctors,  whether  we're  trying  the  press  for  misinforma- 
tion in  their  stories,  whether  we're  trying  advocates  of  one  side  or 
the  other.  It  seems  like  we're  trying  somebody  here,  and  they're  not 
here  to  answer,  and  that  doesn't  make  sense.  I  think  the  bottom 
line 

Mr.  Canady.  If  the  gentlelady  will  yield- 


Mrs.  Schroeder.  No,  let  me  use  my  time  please. 

I  think  who  we  are  really  trying  here  is  American  women,  and 
that's  why  I  brought  these  pictures  of  American  women  who  have 
had  their  pregnancies  go  seriously  wrong  late  term;  they  have  gone 
to  medical  doctors,  and  in  some  cases  medical  doctors  have  said 
that  one  procedure  was  safer  for  them  specifically  rather  than  an- 
other, depending  on  their  health,  depending  on  their  condition,  and 
so  forth. 

And  so  I  think  this  is  kind  of  a  new  American  witchcraft  trial, 
that  anv  woman  who  will  go  to  their  doctor,  and  any  doctor  who 
would  deal  with  this  woman's  condition,  then,  is  a  criminal.  And 
I  do  not  think  that  that  should  be  the  law  of  the  land.  That  is  not 
the  law  of  the  land. 

Mr.  Canady.  Will  the  gentlewoman  yield? 

Mrs.  Schroeder.  But  I  understand  that  the  gentleman  would 
like  that  to  be  the  law  of  the  land. 

Mr.  Canady.  But  let  me  make  the  point,  none  of  these  witnesses 
have  said  that.  And  let  me  also  say 

Mrs.  Schroeder.  Let  me  continue  my  time,  Mr.  Chairman.  Be- 
cause these  witnesses  have  said  that  they  are  here  advocating  that 
this  specific  procedure  be  made  criminal.  These  gentlemen  and 
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these  witnesses  have  not  said  that  this  specific  procedure  is  more 
painful  than  any  other  procedure  that  is  still  going  to  be  lawful  I 
don't  think  they  are  advocating  that  the  Congress  outlaw  proce- 
dures that  are  painful.  I  think  that  what  they  are  saying,  some  in- 
formation got  out  that  they  tliought  might  be  harmful  to  the  gen- 
eral group  of  women;  that,  when  they  came  in  to  deliver  babies,  it 
might  affect  their  decision  as  to  whether  or  not  to  have  anesthesia, 
and  that  they  want  to  make  sure  that  women  have  the  right  infor- 
mation about  that.  And  that's  fine,  and  I'm  delighted  to  have  that. 
But  that  has  absolutely  nothing  to  do  with  whether  or  not  this 
Congress  should  outlaw  a  specific  procedure  that  has  been  legal  up 
to  now  just  because  some  misinformation  got  out  twirling  around 
the  debate  on  this  issue. 

And  so  that's  why  I  just  find  this  so  amazing,  when  at  the  very 
same  time  we're  going  to  take  up  the  assault  weapon  ban  tomor- 
row, and  we're  going  to  lift  it,  and  we're  not  going  to  have  a  hear- 
ing on  it.  I  think  that  there's  pain  felt  by  anyone  hit  by  an  assault 
weapon,  but,  nevertheless,  that  pain  doesn't  matter.  We're  going  to 
lift  that  ban,  and  we're  going  to  arm  America's  kids  once  again.  Go 
for  it.  Now,  if  pain  is  our  thing,  then  we  ought  to  have  that  ban. 
Let's  talk  about  the  pain  in  the  emergency  ward  felt  by  people  who 
are  victims  of  assault  weapons. 

And  so  I  just  am  very  confused.  I  see  this  as  just  a  real  distrac- 
tion, and  I  really  am  very  saddened  that  this  is  all  going  on  be- 
cause I  think  that  these  are  private,  difficult,  painful  decisions. 
These  women,  whose  pictures  they  have  willingly  let  us  put  up 
there,  have  gone  through  this.  This  is  not  something  that  you  want 
to  air  in  public.  I  have  been  there.  I  have  sat  there  and  looked  at 
a  doctor  in  the  eye  and  had  to  make  these  kind  of  decisions.  And 
I  damned  well  wouldn't  want  to  know  that  a  bunch  of  Congressmen 
had  came  in  and  said,  "Oh,  no,  no,  that  may  be  the  best  for  you, 
but  we  don't  want  you  to  have  that  procedure.  We  want  something 
that  is  much  higher  risk  to  you." 

I  don't  think  people  feel  the  Congress  has  that  right  and  their 
government  has  that  right.  I  think  we  still  trust  medical  doctors 
enough  to  feel  that  they  are  going  to  make  the  right  decision  in 
that  point  based  upon  what  everybody  wants  and  the  information. 
And  based  on  these  answer 

Mr.  Canady.  The  gentlelady's  time  has  expired. 

Mr.  Hyde. 

Mr.  Hyde.  I  thank  the  chairman. 

This  is  not  a  pleasant  debate,  but  it  is  one  we  dare  not  avoid. 
The  gentlelady  is  affronted  that  Congress  people,  especially  the 
male  of  the  species,  would  dare  intervene  in  a  decision  by  a  woman 
to  exterminate  her  unborn  child.  And  that's  a  tough  hurdle  to  get 
over.  I  simply  suggest  to  the  gentlelady  that  the  defense  of  a  de- 
fenseless, vulnerable,  preborn  child,  when  the  mother,  who  should 
be  its,  his  or  her,  natural  protector,  becomes  its  deadly  adversary, 
is  the  business  of  everybody. 

Mrs.  ScHROEDER.  Would  the  gentleman  yield? 

Mr.  Hyde.  And  that  killing  an  unborn — killing  an  innocent  life 
is  never  a  private  matter.  John  Donne  told  us  that,  "Every  man's 
death  diminishes  me  for  I  am  involved  in  mankind." 

Mrs.  ScHROEDER.  Would  the  gentleman 
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Mr.  Hyde.  In  a  moment. 

Choice,  a  woman's  choice — we're  all  for  choice.  But  can  you 
choose  just  anything?  There's  only  one  choice,  a  dead  baby  or  a  live 
baby.  And  once  the  baby  is  there,  you  have  to  deal  with  that,  not 
just  sweep  it  under  the  rug.  And  it  seems  to  me  that  the  protection 
of  innocent  human  life  is  a  noble  thing.  And  I  regret  that  it's  intru- 
sive. I  regret  that  under  the  "me  over  thee"  philosophy,  the  total 
autonomy  of  one  person,  even  to  the  extent  of  exterminating  a 
human  life  once  it's  begun,  is  something  that  I  personally  reject. 
And  I  think  that  people  have  a  duty  to  save  innocent  human  life. 
And  it's  painful,  and  it's  hard,  and  it's  difficult,  and  it's  tough  love, 
and  our  duty  goes  well  beyond  just  helping  to  save  that  Rfe.  It's 
protecting  and  nurturing  that  life,  and  I  know  that.  But,  I  just — 
what's  painful  to  me  is  that  the  gentlelady  defends  this  process.  Is 
nothing  beyond  the  pale?  When  is  that  little  child  going  to  get  the 
constitutional  right  of  equal  protection  of  the  law?  Is  it  a  matter 
of  2.5  inches?  To  get  that  head  out  of  the  canal,  then  is  she  entitled 
to  be  protected?  Not  only  that  child,  but  the  progeny  of  that  child, 
generations  are  eliminated,  wiped  out  all  to  fulfill  a  need,  perhaps 
of  the  woman,  and  God  bless  her,  and  Grod  help  her. 

But  this  is  not  a  pleasant  responsibility,  but  the  protection  of  in- 
nocent human  life  is  what  doctor's  do,  and  it  is  what  we  ought  to 
do  as  human  beings.  And  we  ought  to  be  helpful  to  a  woman  who 
has  that  very  painful  decision.  We're  not  trying  to  outlaw  things 
that  are  painful.  We're  trying  to  narrow  the  incidence  of  gratuitous 
pain.  And  human  life  raises  many  problems.  And  we've  all  encoun- 
tered them. 

And  I  yield  to  the  gentlelady. 

Mrs.  ScHROEDER.  I  thank  my  chairman,  and  I  truly  respect  the 
depth  of  his  feelings  on  this.  I'm  sure  he  would  not  want  to  brand 
these  families,  though,  as  selfish,  who  made  a  decision  to  save  the 
life  of  the  mother  or  to  protect  her  from 

Mr.  Hyde,  Tm  always  for  the  life  of  the  mother;  the  gentlelady 
knows  that. 

Mrs.  SCHROEDER.  That's  right. 

Mr.  Hyde.  The  claim  for  life  is  equal. 

Mrs.  Schroeder.  Or  protect  her  future  ability  to  have  children. 
And  I  guess,  Mr.  Chairman,  why  I'm  so  puzzled  by  this,  as  one 
whose  gone  through  this,  what  you  want  is,  you  want  a  child  so 
badly  that,  if  you  outlaw  safe,  late-term  abortions,  maybe  some 
people  will  then  be  forced  to  make  a  decision  much  earlier  about 
their  health  and  life  that  I  don't  think  that  they  should  be  forced 
to  make  by  the  Government.  Now,  you  know,  that's  their  own  per- 
sonal choice,  and  they  should  be  allowed  to  do  that.  But  if  we  start 
outlawing  certain  procedures  at  that  late  level,  and  you  know  you 
are  a  high-risk  pregnancy 

Mr.  Hyde.  My  time  is  rapidly  diminishing 

Mrs.  Schroeder.  So  that's  what  I  am  concerned  about. 

Mr.  Hyde.  So  let  me  just  say  that  I  think  Government  has  one 
primary  function  beyond  distributing  the  mail  and  defending  and 
collecting  taxes:  protecting  the  weak  from  the  strong.  And  that's 
what  we  do  when  we  resist  abortion. 

Mr.  Canady.  The  gentleman  from  South  Carolina. 

Mr.  INGLIS.  Thank  you,  Mr.  Chairman. 
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Briefly,  I  just  thank  again  this  panel  for  helping  us.  Dr.  Chest- 
nut, the  answer  to  your  question  is,  too  often  in  this  House  we 
have  a  problem  with  people  disseminating  completely  erroneous  in- 
formation. And  it  sure  is  wonderful  to  have  four  scientists,  practic- 
ing physicians,  come  and  clear  up  some  real  misconceptions  and 
some  absolutely,  grossly  inaccurate  statements  by  people  who  are 
motivated  by  a  blinding  agenda  that  causes  them  to  subjugate 
every  fact  to  that  agenda.  And  so  it's  wonderful.  I  appreciate  the 
time  you've  given  us. 

And,  Mr.  Chairman,  I'd  also  just  say,  briefly,  that  I  feel  for  the 
gentlelady  from  Colorado  because  she  is  here  in  a  position  of  hav- 
ing to  defend  two  indefensible  things:  No.  1,  statements  by  people, 
by  Kate  Michelman,  that  are  absolutely  erroneous  and  absolutely 
misguided.  So  she  has  no  way  to  defend  those  statements.  And 
then,  in  the  second  thing,  she  has  no  way  and  really  no  civilized 
society  can  defend  this  procedure.  So  what's  left  is  a  quick  dive  of 
the  head  into  the  sand  and  let's  just  forget  the  facts  and  continue 
to  hope  that  maybe  this  is  some  medical  procedure  that  is  designed 
to  handle  this  situation  where  a  profoundly  deformed  child  and  all 
of  that  that  we've  heard  so  much  about — forgetting  all  of  the  facts, 
forgetting  all  of  the  testimony  that  we've  heard  earlier  on  this  bill. 

And  I  wouldn't  ask  this  panel  to  comment  on  this  because  they're 
not  here  to  testify  about  that,  but  that  testimony  from  people  who 
do  this,  who  admitted  that  this  is  not  about  profoundly  deformed 
children,  this  is  about  a  birth  control  technique.  This  is  about  an 
easy  way  that  they  see  to  exterminate  children. 

Mrs.  SCHROEDER.  Would  the  gentleman  yield? 

Mr.  Inglis.  I'd  be  happy  to.  If  you  want  to  defend  it,  I  think  it's 
indefensible,  but  try  if  you  will,  one  more  time  to  see  if 

Mrs.  SCHROEDER.  I  do  not  believe — I  mean,  I  think  if  you  want 
to  try  Kate  Michelman,  she  should  be  allowed  to  be  here  to  defend 
herself,  or  whatever.  But  the  issue  of  it  being  birth  control,  that  is 
absolutely  a 

Mr.  Inglis.  Reclaiming  my  time  on  that — I'd  be  happy  to  jpeld 
to  the  chairman  of  the  committee,  because  here  is  another  misin- 
formation, but  it  should  be  countered. 

Mr.  Canady.  The  gentleman  has  yielded  to  me.  Let's  make  very 
clear  that  we  offered  to  the  minority  the  opportunity  to  have  any 
witness  that  the  minority  wished  to  have  here  today. 

Mrs.  SCHROEDER.  The  minority  would  like  to  have  this  hearing 
be  on  assault  weapons  ban  which  is  up  tomorrow. 

Mr.  Canady.  Will  the  gentlelady  please  suspend? 

The  minority  refused  to  produce  any  witness  that  would  testify 
on  the  medical  issues  that  are  the  subject  of  today's  hearing.  Now 
you  have  put  some  letters  in  the  record.  I  have  not  had  the  oppor- 
tunity to  review  them,  but  I  understand  that  there's  not  anything 
in  any  of  those  letters  that  challenges  the  statements  that  have 
been  m.ade  here  today  by  these  expert  witnesses  concerning  the  ef- 
fect of  anesthesia  administered  to  a  pregnant  woman  on  the  child. 

Now  what  I  want  to  know,  what  I  am  concerned  about,  is:  why, 
if  there's  another  side  to  be  told  here,  why  witnesses  were  not  pro- 
duced? We  asked  for  them.  We  invited  witnesses,  but  they  elected 
not  to  come.  The  minority  did  not  provide  them.  We  decided  that 
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we  would  not  attempt  to  compel  people  to  be  here.  We  could  have 
done  that,  I  suppose,  but  I  don't  think  that  that  would  be  in  order. 

If  there's  a  case  to  be  defended  here,  the  proponents  of  that  case, 
the  people  who  have  been  spreading  this  misinformation,  the  peo- 
ple who  have  continued  to  spread  this  misinformation  after  undis- 
puted medical  authorities  have  testified  to  the  contrary,  those  peo- 
ple simply  did  not  want  to  show  up  because  they  know  that  what 
they've  said  cannot  be  defended.  Now  I  think  tne  way  to  handle 
that,  if  it  was  a  mistake,  admit  a  mistake.  Say,  "We  were  wrong." 
Say  that  there  was  an  error,  "We  misunderstood."  That  "We  had 
bad  information."  That  would  be  the  responsible*  thing  to  do.  That's 
true  not  just  in  this  controversy,  but  in  other  controversies.  I  think 
that,  particularly  in  public  controversies  such  as  this,  when  there's 
a  mistake .  made,  it  is  incumbent  upon  those  who  have  put  out  in- 
formation that  endangers  people  to  correct  that. 

And  the  gentleman's  time  has  expired. 

Mrs.  ScHROEDER.  Mr.  Chairman. 

Mr.  Canady.  The  gentleman's  time  has  expired. 

I  understand  that  there  are  a  series  of  votes  pending  on  the 
House  floor, 

Mrs.  ScHROEDER.  So  we  won't  get  to  our  panel,  the  witnesses 
that  we  did  get  here.  Right? 

Mr.  Canady,  Oh,  no,  we  most  certainly  are  going  to  get  to  that 
panel,  yes. 

There  are  votes  that  are  coming,  and  the  committee  will  stand 
in  recess.  The  committee  will  return,  and  the  committee  will  recon- 
vene at  1:30  this  afternoon. 

Mr.  Hyde.  Do  you  want  to  release  these  witnesses? 

Mr.  Canady.  Yes. 

Mrs,  Schroeder.  What? 

Mr.  Canady,  Thank  you.  I  again  want  to  thank  the  members  of 
this  panel, 

Mrs,  Schroeder.  Mr.  Chairman,  Mr.  Chairman.  First  of  all,  I  ob- 
ject to  that.  There  are  no  votes  going  on  right  now.  And  our  wit- 
nesses are  here 

Mr,  Canady,  The  committee  is  in  recess.  The  Chair  is  in- 
formed  

Mrs.  Schroeder.  You  just  went  into  a  tirade  about  how  we 
didn't  have  any  witnesses.  We've  got  witnesses  here. 

Mr,  Canady.  The  chairman  will  be  back,  and  we  will  hear  from 
the  witnesses.  The  chairman  most  certainly  wants  to  hear  from  all 
the  witnesses  who  are  here. 

Mrs.  Schroeder.  Well,  Mr.  Chairman,  I  hope  over  the  2  hours 
you  also  read  the  100-page  opinion  put  in  by  the  tricourt  that  tried 
these  issues  in  the  State  of  Ohio.  I  mean  this  is  political  theater. 
This  not  a  trial  court,  and  yet  the  gentleman  is  trying  to  have 
trials  and  play  these  things. 

Mr,  Canady,  This  is  not  a  trial  court.  This  is  a  committee  that 
is  now  in  recess. 

[Whereupon,  at  11:31  a.m.,  the  subcommittee  recessed  to  recon- 
vene at  1:30  p.m.,  the  same  day.] 

[AFTERNOON  SESSION] 

Mr.  Canady.  The  subcommittee  will  be  in  order. 
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Without  objection,  I'd  like  to  insert  several  items  into  the  record: 
the  letters  of  invitation  to  Dr.  Haskell  and  Kate  Michelman,  the 
letter  from  Kate  Michelman  regarding  this  hearing,  my  letter  to 
the  ranking  member  of  this  subcommittee,  and  the  "dear  colleague" 
letter  addressing  the  Ohio  court  decision. 

[The  information  follows:] 


Congress  of  die  Hnitd  Starts        M.^^ 

fioiiscofTlqinscnQirao  ^=^^ 

COMMITTEE  ON  THE  JUOtOARY  STTISSZ^^I^ 

213i  HAvauHM  NouH  Opmo  atMAMO  '■"  ""*"  *"  "*' 

.0CIIH1S42U 

Much  8.  1996 

Manui  Haskell.  M  D. 

P.O  Box  43222  , 

Cincmnui.  OH  4S243 

Dear  Dr.  Haskell: 

The  Subcomminee  on  (he  Constitution  is  planning  to  hold  an  Oversight  Hearing  on  the 
effects  of  anesthesia  admuusiered  to  a  mother  during  a  paiual-butb  abortion.  The  hearmg  will 
be  held  on  Thursday.  Maich  21.  1996  ai  9:00  a.m.  in  room  2141  of  the  Raybum  House  Office 
Building. 

I  would  like  to  formally  invite  you  to  appear  and  testify  at  the  hearing.  Please  forward 
seventy  Tive  OS)  copies  of  your  prepared  statement  no  iaier  than  10:00  a.m.  on  Tuesday.  March 
19.  1996  to  the  following  address: 

Subcommittee  on  the  Constitution 
362  Ford  HOB 
Washington.  DC    20S1S 

.Mso.  (he  Subconunitiee  puts  prepared  suieroems  for  hearings  6n  the  internet  to  allow  access  to 
the  public.  To  that  end.  providmg  a  diskette  with  your  prepared  staiemena  would  be  greatly 
apprecuted  (Wordpenea  5.1.  3.3  inch  diskette). 

If  you  have  any  questions  or  cuiiunents.-  please  do  not  hesitate  to  contaa  the 
Subcomminee  ai  (202)  226-7680. 

.Acceptance  of  this  mvitaiion  ai  your  earliest  opponunity  is  greatly  appreciated. 

Siicerely. 

HENW?  J.  HYfE 
Chauinan 

HJH'mc 
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ONCMUMOMfOraUIITMCONOIVSS  ^^^ 

dongrcss  of  the  Hnitcri  Scares        ^ 

tlonscofRqjrcscnanDCs  SS! 

COMMITTEE  ON  THE  JUDiaARY  «m  ■ 

2131  IUtMMH  HOUH  Opmci  BuUIMO 
.  OC  20S1S-C216 
1202)  22S-3tS1  M-Mtww 

MarciiS.  1996 

Kate  Michelnun 

President 

Nauoial  Abonion  Righu 

AcQon  League 
1156  15th  Street.  N.W. 
Washington.  DC.    20005 

Dear  Ms.  Micbelman: 

Tbe  Subcommitiee  on  the  Constitution  is  planning  to  hold  an  Oversight  Heanng  on  the 
effects  of  anesthesu  admmisiered  to  a  mother  during  a  pamal-bmh  abonion.  The  bearing  will 
be  held  on  Thursday.  March  21.  1996  ai  9:00  a.m.  m  room  2141  of  tbe  Raybura  House  Office 
Building. 

I  would  like  to  fotnially  wvite  you  to  appear  and  testify  at  the  heanng.  Please  forward 
seventy  five  (75)  copies  of  your  prepared  statemeni  no  later  than  10:00  a.m.  on  Tuesday,  March 
19.  1996  to  the  following  address: 

Subcomnunee  on  the  Coosutution 
362  Ford  HOB 
Washington.  D.C.   205  IS 

.\Iso.  the  Subcomminee  puts  prepared  statements  for  hearings  on  the  Intentet  to  allow  access  to 
the  public.  To  that  end.  providing  a  diskette  with  your  prepared  statements  would  be  greatly 
appreciated  (Wordperfea  5.1.  3.5  inch  diskene). 

If  you  have  any  questions  or  comments,  please  do  noc  hesitate  to  contact  the 
Subcommittee  at  (202)  226-7680. 

.'Kcceptance  of  this  invitation  at  your  earliest  opponunuy  is  greatly  appreciated. 

Sioceretv. 


-^Ih^ 


Chairman         I 
HJH/mc 
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Match  IS,  t9M 

Tlw  HMonUa  Hcaty  1.  Hyda 

OiHiviaa 

CaoMiuRM  on  iha  Judiavy 

2131  Rarbura  Houk  Office  BuiMinc 

WashiacwB.  D.C  209 IS 

Daai  OMonnaa  Hy«W: 

Thaak  you  tat  aflkftni  m*  the  iip>iTiiiiit|  lo  Ks6fy  en  Dtech  21.  IfM  bafci*  the  Subeoauiiiiw* 
oa  tha  Cananiuttaa. 

I  nsm  that  I  will  ba  iiniWa  to  aniiy  tafam  tba  Subaaaataaa  dur  lo  a  piai>lMa»  mmniiimam 
looaiad  ounidc  of  Om  Diioici  af  CalumMa. 

SiBfucly. 


^*JcMlcJu^. 


Kata  MicbiliiMB 


ec;  Tte  HaoaraM*  BiMy  Fnok 
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CMC  MUNOWO  KXIKTM  CONOMtS 

dongrcss  of  die  Hnitd  Stares 

tloosc  of  Tlqircsnianoa 

COMMITTEE  ON  THE  JUDICIARY 


21ja  fUTauHN  HouM  On 

WMMMTOM.  OC  20$1S-«2ie 
1202)  22»-39S1 

March  19.  1996 


ytmt  it*wrmat  n% 


The  Honorabia  Barney  Frank 
Ranking  Member 

Subcommmee  on  the  Constitution 
2210  Rayburn  H.O.B. 
Washington.  O.C.  20515 

Dear  Barney: 

My  staff  has  just  informed  me  that  the  minority  has  not  requested  that  any 
medical  experts  be  invited  to  testify  on  the  effects  of  anesthesia  during  a  paroai- 
birth  abortion,  the  subject  of  Thursday's  hearing  before  the  Subcommittee  on  the 
Constitution. 

As  you  know,  the  claim  that  anesthesia  administered  to  a  mother  kills  her 
unborn  child  before  a  partial-birth  abortion  has  begun  has  been  disseminated 
throughout  the  country  by  Kate  Michelman  of  the  National  Abortion  Rights  Action 
League.  Or.  Mary  Campbell  of  Planned  Parenthood,  and  the  National  Abortion 
Federation.    Planned  Parenthood  and  the  National  Abortion  Federation  represent 
hundreds  of  abortion  providers.    Surely  one  of  their  experts  is  willing  to  defend 
their  claims.    I  find  it  disturbing  that  there  is  not  a  single  medical  expert  to  defend 
this  claim  which  has  been  so  prominent  in  the  attacks  on  H.R.  1833. 

In  accordance  with  Committee  procedures.  I  expect  that  I  will  receive  the 
testimony  of  the  mmonty's  witnesses  today,    if  you  at9  able  to  find  a  witness  with 
medical  credentials.  I  would  be  happy  to  extend  the  deadlirte  for  that  witness's 
testimony  to  10:00  a.m.  tomorrow. 

Sincerely  yours. 

Charles  T.  Canady 

Chairman 

Subcommittee  on  the  Constitution 


308 

Congress!!  of  tf)e  ^Hniteb  Stated 

^ouKe  of  i^fpresentatibe^ 

Olaaijington.  SC  20515 

March  18,  1996 
H.R.  1833  is  Constitutional 


Dear  Colleague: 


In  a  March  1 1  letter  five  of  our  colleagues  cited  an  Ohio  abortion  case  as 
proof  that  H.R.  1833,  the  Partial-Birth  Abortion  Ban  Act,  is  unconstitutional.    Even 
if  the  dubious  reasoning  of  the  Ohio  court  withstands  an  appeal,  the  decision  has 
no  bearing  on  H.R.  1833. 

The  Ohio  bill  attempted  to  ban  "Dilation  and  Extraction  (D&X)"  or  "Brain 
Suction"  abortions.    A  district  court  judge  found  that  the  definition  of  the  abortion 
technique  was  vague  because  there  are  several  abortion  techniques  that  use 
suction,  and  therefore,  an  abortionist  might  not  have  sufficient  notice  as  to  which 
technique  was  actually  banned. 

H.R.  1833  does  not  ban  "D&X"  or  "Brain  Suction"  abortions.    H.R.  1833 
bans  any  "abortion  in  which  the  person  performing  the  abortion  partially  vaginally 
delivers  a  living  fetus  before  killing  the  fetus  and  completing  the  delivery."   The  ban 
would  have  the  effect  of  prohibiting  any  abortion  in  which  a  child  was  partially 
delivered  and  then  killed  --  no  matter  what  the  abortionist  decides  to  call  his 
particular  technique. 

Roe  V.  Wade  declared  that  "unborn"  children  were  not  persons  under  our 
Constitution,  but  the  decision  left  intact  a  Texas  statute  that  outlawed  killing  a 
partially  born  child.   We  are  not  considering  the  fate  of  unborn  children  in  H.R. 
1 833.   We  are  considering  how  our  country  will  treat  babies  who  are  in  the 
process  of  emerging  from  the  womb. 

But  even  if  we  considered  these  partially-born  children  to  be  non-persons, 
H.R.  1833  is  constitutional  under  Planned  Parenthood  v.  Casey  because  the  ban 
does  not  place  an  'undue  burden"  on  a  woman's  "right  to  choose"  whether  to 
have  an  abortion.   There  are  a  number  of  more  widely  used  abortion  techniques  m 
both  the  second-  and  third-trimester  of  pregnancy.   Even  President  Clinton,  who 
has  threatened  to  veto  H.R.  1833,  did  not  argue  in  his  letter  to  the  House  and 
Senate  Judiciary  Committee  Chairmen  that  the  ban  places  an  "undue  burden"  on 
women. 
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Regarding  the  issue  whether  a  "health"  exception  is  required,  the  Ohio  case 
discusses  this  type  of  exception  in  the  context  of  a  ban  on  ail  third-trimester 
abortions.   The  discussion  would  not  apply  to  a  ban  on  a  particular  type  of 
abortion.    Even  if  the  discussion  did  apply,  H.R.  1833  allows  any  abortion  in  which 
the  abortionist  does  not  partially  deliver  the  child  alive  before  killing  the  child  to  be 
performed  for  "health"  reasons.    Inserting  a  "health"  exception  in  H.R.  1833  would 
allow  an  abortionist  to  kill  a  child  in  the  process  of  delivery  for  --  as  the  judge  in  the 
Ohio  decision  asserts  --  both  psychological  and  emotional  reasons. 

Opponents  of  H.R.  1833  cloak  themselves  in  the  mantle  of  Roe  v.  Wade,  but 
even  the  Roe  Court  explicitly  rejected  the  argument  that  the  right  to  an  abortion  is 
absolute.   The  Court  clearly  stated  that  there  is  no  right  that  entitles  a  woman  "to 
terminate  her  pregnancy  at  whatever  time,  in  whatever  way,  and  for  whatever 
reason  she  alone  chooses." 

Our  five  colleagues  on  the  Judiciary  Committee  are  still  missing  the  point  of 
the  Partial-Birth  Abortion  Ban  Act.   Let  us  be  clear:  in  H.R.  1833,  we  are  protecting 
children  from  having  their  lives  taken  while  being  delivered  from  their  mother's 
womb.   As  a  civilized  society  we  can  do  no  less. 

Sincerely  yours. 


Charles  T.  Canady 


Bob  Inglis 


P.  Flanagan 


Atut^'P.ff^A^ 


Martin  R.  Hoke 
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Mr.  Canady.  We're  now  going  to  go  to  our  third  panel.  I  apolo- 

fize  for  the  fact  that  the  proceedings  on  the  floor  of  the  House  have 
elayed  our  resumption  of  the  hearing  and  it  just  totally  interfered 
with  our  proceeding. 

Mrs.  ScHROEDER.  Could  the  record  show  we're  25  or  27  minutes 
after  the  last  vote  ended,  Mr.  Chairman? 

Mr.  Canady.  I  don't  think  that's — I  don't  think  that's  accurate, 
but 

Mrs.  ScHROEDER.  I  think  it  is;  we've  been  watching  the  clock 
here. 

Mr.  Canady.  Well,  there  was  a  pending  matter  on  the  floor  in 
which  there  was  a  vote  anticipated. 

For  our  final  panel,  we  will  hear  testimony  from  Ms.  Brenda 
Pratt  Shafer.  Ms.  Shafer  is  a  registered  nurse  who  witnessed  Dr. 
Michael  Haskell  of  Ohio  performing  partial-birth  abortions. 

Next  to  testify  will  be  Ms.  Coreen  Costello.  Ms.  Costello  had  an 
abortion  performed  by  Dr.  James  McMahon  of  California. 

Then  we  will  hear  from  Ms.  Mary-Dorothy  Line.  Ms.  Line  also 
had  an  abortion  performed  by  Dr.  McMahon. 

Our  last  witness  for  today  is  Ms.  Helen  Alvare,  the  Director  of 
Planning  and  Information  for  Pro-Life  Activities  at  the  National 
Conference  of  Catholic  Bishops. 

Without  objection,  your  full  statements  will  be  made  a  part  of  the 
record.  I  would  like  to  ask  that  each  of  you  summarize  your  testi- 
mony in  five  minutes  or  less.  Thank  you  very  much.  We  appreciate 
each  of  you  taking  the  time  to  be  with  us  today. 

Ms.  Shafer. 

STATEMENT  OF  BRENDA  PRATT  SHAFER,  REGISTERED 
NURSE,  FRANKLIN,  OH 

Ms.  Shafer.  Mr.  Chairman  and  honorable  members  of  the  Judi- 
ciary Committee,  I  am  Brenda  Pratt  Shafer.  I  am  here  before  you 
at  the  request  of  the  committee  to  relate  to  you  my  experience  as 
an  eyewitness  to  what  is  now  known  as  the  partial-birth  abortion 
procedure.  I'm  a  registered  nurse  licensed  in  the  State  of  Ohio  with 
14  years  of  experience. 

In  1993,  I  was  employed  by  Kimberly  Quality  Care,  a  nursing 
agency  in  Dayton,  OH.  In  September  1993,  Kimberly  Quality  Care 
asked  me  to  accept  an  assignment  at  the  Women's  Medical  Center, 
which  is  operated  by  Dr.  Martin  Haskell.  I  readily  accepted  the  as- 
signment because  I  was  at  that  time  very  pro-choice.  I  had  even 
told  my  teenaged  daughters  that  if  one  if  them  got  pregnant  at  an 
early  age,  I  would  make  them  have  an  abortion.  They  disagn^eed 
with  me  on  this,  and  one  of  them  even  wrote  an  essay  for  a  high 
school  class  that  mentioned  how  we  differed  on  the  issue.  So  be- 
cause of  the  strong  pro-choice  views  that  I  held  at  that  time,  I 
thought  this  assignment  would  be  no  problem  for  me,  but  I  was 
wrong. 

I  stood  at  a  doctor's  side  as  he  performed  the  partial-birth  abor- 
tion procedure,  and  what  I  saw  is  branded  on  my  mind  forever.  I 
worked  as  an  assistant  nurse  at  Dr.  Haskell's  clinic  for  3  days,  Sep- 
tember 28,  29,  and  30  of  1993.  On  the  first  2  days  I  observed  and 
assisted  women  who  were  there  for  first-trimester  abortions,  and 
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for  second-trimester  abortions  other  than  the  partial-birth  abor- 
tions. 

Also  on  the  first  2  days,  we  inserted  laminaria  to  dilate  the  cer- 
vixes of  women  who  were  being  prepared  for  the  partial-birth  abor- 
tions. They  were  the  women  who  were  past  the  20  weeks  point,  or 
4V2  months.  Dr.  Haskell  called  this  procedure  "D&X"  for  "dilation 
and  extraction."  There  were  six  or  seven  of  these  women. 

On  the  third  day  Dr.  Haskell  asked  me  to  observe  as  he  per- 
formed several  of  the  procedures  that  are  the  subject  of  this  hear- 
ing. Although  I  was  in  that  clinic  on  assignment  from  the  agency, 
Dr.  Haskell  was  interested  in  hiring  me  full  time,  and  I  was  being 
given  orientation  in  the  entire  range  of  procedures  provided  at  that 
facility.  I  was  present  for  three  of  these  partial-birth  procedures.  It 
is  the  first  one,  though,  I  describe  to  you  in  detail. 

The  mother  was  6  months  pregnant,  26V2  weeks.  A  doctor  told 
her  that  her  baby  had  Down  Syndrome,  and  she  decided  to  have 
an  abortion.  She  came  in  the  first  2  days  to  have  the  laminaria  in- 
serted and  changed,  and  she  cried  the  whole  time.  On  the  third  day 
she  came  in  to  receive  the  partial-birth  abortion. 

Dr.  Haskell  brought  the  ultrasound  in  and  hooked  it  up,  so  that 
he  could  see  the  baby.  I  could  clearly  see  the  baby's  heartbeat  on 
the  ultrasound  screen.  Mr.  Chairman,  this  is  a  medical  school 
model  of  an  unborn  baby,  just  a  little  bit  smaller  than  the  baby 
who  I  was  looking  at  that  day. 

Dr.  Haskell  went  in  with  forceps  and  grabbed  the  baby's  legs  and 
pulled  them  down  into  the  birth  canal.  Then  he  delivered  the 
baby's  body  and  arms — everything  but  the  head.  The  doctor  kept 
the  baby's  head  just  inside  the  uterus. 

The  baby's  little  fingers  were  clasping  and  unclasping,  and  his 
feet  were  kicking.  Then  the  doctor  stuck  the  scissors  through  the 
back  of  his  head,  and  the  baby's  arms  jerked  out  in  a  flinch,  a  star- 
tle reaction,  like  a  baby  does  when  you  throw  him  up  in  the  air  and 
he  thinks  he  might  fall.  The  doctor  opened  up  the  scissors,  stuck 
a  high-powered  suction  tube  into  the  opening,  and  sucked  the 
baby's  brains  out.  Now  the  baby  went  completely  limp. 

I  was  really  completely  unprepared  for  what  I  was  seeing.  I  al- 
most threw  up  as  I  watched  the  doctor  do  these  things. 

Mr.  Chairman,  I  read  in  the  paper  that  President  Clinton  says 
he's  going  to  veto  this  bill.  If  President  Clinton  had  been  standing 
where  I  was  standing  at  that  moment,  he  would  not  veto  this  bill. 

Dr.  Haskell  delivered  the  baby's  head.  He  cut  the  umbilical  cord 
and  delivered  the  placenta.  He  threw  that  baby  in  a  pan,  along 
with  the  placenta  and  the  instruments  he  used.  I  saw  the  baby 
move  in  the  pan,  and  I  asked  another  nurse  and  she  said  it  was 
just  "reflexes." 

I  have  been  a  nurse  for  a  long  time  and  I  have  seen  a  lot  of 
death — people  maimed  in  automobile  accidents,  gunshot  wounds, 
you  name  it.  I  have  seen  surgical  procedures  of  every  sort.  But  in 
all  my  professional  years  I  had  never  witnessed  anything  like  that. 

The  woman  wanted  to  see  her  baby,  so  they  cleaned  the  baby  up 
and  put  it  in  a  blanket  and  handed  the  baby  to  her.  She  cried  the 
whole  time.  Looking  down  into  the  baby's  face,  she  said,  "Please 
forgive  me.  I  am  so  sorry.  I  love  you."  I  was  crying,  too.  I  couldn't 
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take  it.  That  baby  boy  had  the  most  perfect  angehc  face  you've  ever 
seen. 

I  was  present  in  the  room  during  two  more  such  procedures  that 
day,  but  I  think  I  was  really  in  shock.  I  tried  to  pretend  that  I  was 
somewhere  else,  to  not  think  about  what  was  happening.  I  just 
couldn't  wait  to  get  out  of  there.  And  after  I  left  that  day,  I  never 
went  back.  These  last  two  procedures,  by  the  way,  involved  healthy 
mothers  with  healthy  babies. 

I  was  very  much  affected  by  what  I  had  seen. 

Mr.  Canady.  I'm  sorry,  the  time  has  expired.  If  you  could  try  to 
conclude  as  soon  as  possible 

Ms.  Shafer.  Yes.  And  for  a  long  time  I  still,  and  still  do,  had 
nightmares  about  what  I  saw  that  day.  And  that's  when  I  wrote 
a  letter  to  Congressman  Tony  Hall  last  July  and  told  him  about 
what  I  had  seen. 

Since  I  wrote  that  letter  to  Congressman  Tony  Hall,  I  have  been 
the  subject  of  some  strange  attacks  on  my  credibility.  These  are  ad- 
dressed point  by  point  in  my  written  testimony.  There  are  people 
who  say  I  haven't  seen  what  I've  seen.  I  wish  that  was  true.  I  wish 
I  hadn't  seen  it,  because  I  don't  like  being  here  to  tell  you  today, 
but  it  is  true,  and  what  was  done  to  that  little  boy  and  to  other 
babies  should  not  be  allowed  in  this  country. 

[The  prepared  statement  of  Ms.  Shafer  follows:] 

Prepared  Statement  of  Brenda  Pratt  Shafer,  Registered  Nurse,  Franklin, 

OH 

Mr.  Chairman  and  honorable  members  of  the  Judiciary  Committee,  I  am  Brenda 
Pratt  Shafer.  I  am  here  before  you,  at  the  request  of  the  Committee,  to  relate  to 
you  my  experience  as  an  eyewitness  to  what  is  now  known  as  the  partial-birth  abor- 
tion proceaure. 

I  am  a  registered  nurse,  licensed  in  the  State  of  Ohio,  with  14  years  of  experience. 
In  1993,  I  was  employed  by  Kimberly  Quality  Care,  a  nursing  agency  in  Dayton, 
Ohio.  In  September,  1993,  Kimberly  Quality  Care  asked  me  to  accept  assignment 
at  the  Women's  Medical  Center,  which  is  operated  by  Dr.  Martin  Haskell.  I  readily 
accepted  the  assignment  because  I  was  at  that  time  very  pro-choice.  I  had  even  told 
my  teenager  daughters  that  if  one  of  them  ever  got  pregnant  at  a  young  age,  I 
would  maKe  them  get  an  abortion.  They  disagreed  with  me  on  this,  and.  one  of  them 
even  wrote  an  essay  for  a  high  school  class  that  mentioned  how  we  differed  on  the 
issue. 

So,  because  of  the  strong  pro-choice  views  that  I  held  at  that  time,  I  thought  this 
assignment  would  be  no  problem  for  me. 

But  I  was  wrong.  I  stood  at  a  doctor's  side  as  he  performed  the  partial-birth  abor- 
tion procedure — and  what  I  saw  is  branded  forever  on  my  mind. 

I  worked  as  an  assistant  nurse  at  Dr.  Haskell's  clinic  for  three  days — September 
28,  29,  and  30,  1993. 

On  the  first  day,  we  assisted  in  some  first-trimester  abortions,  which  is  all  Fd  ex- 
pected to  be  involved  in.  (I  remember  that  one  of  the  patients  was  a  15-year-old- 
girl  who  was  having  her  third  abortion.) 

On  the  second  day,  I  saw  Dr.  Haskell  do  a  second-trimester  procedure  that  is 
called  a  D  &  E  (dilation  and  evacuation).  He  used  ultrasound  to  examine  the  fetus. 
Then  he  used  forceps  to  pull  apart  the  baby  inside  the  uterus,  bringing  it  out  piece 
by  piece  and  piece,  throwing  the  pieces  in  a  pan. 

Also  on  the  first  two  days,  we  inserted  laminaria  to  dilate  the  cervixes  of  women 
who  were  being  prepared  for  the  partial-birth  abortions — those  who  were  past  the 
20  weeks  point,  or  41/2  months.  (Dr.  Haskell  called  this  procedure  "D  &  X",  for  dila- 
tion and  extraction.)  There  were  six  or  seven  of  these  women. 

On  the  third  day.  Dr.  Haskell  asked  me  to  observe  as  he  performed  several  of  the 
procedures  that  are  the  subject  of  this  hearing.  Although  I  was  in  that  clinic  on  as- 
signment of  the  agency.  Dr.  Haskell  was  interested  in  hiring  me  full  time,  and  I 
was  being  given  orientation  in  the  entire  range  of  procedures  provided  at  that  facil- 
ity. 
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I  was  present  for  three  of  these  partial-birth  procedures.  It  is  the  first  one  that 
I  will  describe  to  you  in  detail. 

The  mother  was  six  months  pregnant  (26V2  weeks).  A  doctor  told  her  that  the 
baby  had  Down  Syndrome  and  she  decided  to  have  an  abortion.  She  came  in  the 
first  two  days  to  have  the  laminaria  inserted  and  chanced,  and  she  cried  the  whole 
time.  On  the  third  day  she  came  in  to  receive  the  partial-birth  procedure. 

Dr.  Haskell  brought  the  ultrasound  in  and  hooked  it  up  so  that  he  could  see  the 
baby.  On  the  ultrasound  screen,  I  could  see  the  heart  beating.  As  Dr.  Haskell 
watched  the  baby  on  the  ultrasound  screen,  the  baby's  heartbeat  was  clearly  visible 
on  the  ultrasound  screen. 

Dr.  Haskell  went  in  with  forceps  and  grabbed  the  baby's  legs  and  pulled  them 
down  into  the  birth  canal.  Then  he  delivered  the  baby's  body  and  the  arms — every- 
thing but  the  head.  The  doctor  kept  the  baby's  head  just  inside  the  uterus. 

The  baby's  little  fingers  were  clasping  and  unclasping,  and  his  feet  were  kicking. 
Then  the  doctor  stuck  the  scissors  through  the  back  of  his  head,  and  the  baby's 
arms  jericed  out  in  a  flinch,  a  startle  reaction,  like  a  baby  does  when  he  thinks  that 
he  might  fall. 

The  doctor  opened  up  the  scissors,  stuck  a  high-powered  suction  tube  into  the 
opening  and  sucked  the  baby's  brains  out.  Now  the  baby  was  completely  limp. 

I  was  really  completely  unprepared  for  what  I  was  seeing.  I  almost  threw  up  as 
I  watched  the  doctor  do  these  things. 

Mr.  Chairman,  I  read  in  the  paper  that  President  Clinton  says  that  he  is  going 
to  veto  this  bill.  If  President  Clinton  had  been  standing  where  I  was  standing  at 
that  moment,  he  would  not  veto  this  bill. 

Dr.  Haskell  delivered  the  baby's  head.  He  cut  the  umbilical  cord  and  delivered  the 
placenta.  He  threw  that  baby  in  a  pan,  along  with  the  placenta  and  the  instruments 
he'd  used.  I  saw  the  baby  move  in  the  pan.  I  asked  another  nurse  and  she  said  it 
was  iust  "reflexes." 

I  nave  been  a  nurse  for  a  long  time  and  I  have  seen  a  lot  of  death — people 
maimed  in  auto  accidents,  gunshot  wounds,  you  name  it.  I  have  seen  surgical  proce- 
dures of  every  sort.  But  in  all  my  professional  years,  I  had  never  witnessed  anjh-hing 
like  this. 

The  woman  wanted  to  see  her  baby,  so  they  cleaned  up  the  baby  and  put  it  in 
a  blanket  and  handed  the  baby  to  her.  She  cried  the  whole  time,  and  she  kept  say- 
ing, "Fm  so  sorry,  please  forgive  me!"  I  was  crying  too.  I  couldn't  take  it.  That  baby 
boy  had  the  most  perfect  angelic  face  I  have  ever  seen. 

I  was  present  in  the  room  during  two  more  such  procedures  that  day,  but  I  was 
really  in  shock.  I  tried  to  pretend  that  I  was  somewhere  else,  to  not  think  about 
what  was  happening.  I  just  couldn't  wait  to  get  out  of  there.  After  I  left  that  day, 
I  never  went  oack.  These  last  two  procedures,  by  the  way,  involved  healthy  mothers 
with  healthy  babies. 

I  was  very  much  affected  by  what  I  had  seen.  For  a  long  time,  sometimes  still, 
I  had  nightmares  about  what  I  saw  in  that  clinic  that  day. 

That's  why,  last  July,  I  wrote  a  letter  to  Congressman  Tony  Hall  of  Dayton,  in 
support  of  the  bill,  telling  what  I  had  seen.  And  that  led  to  me  being  asked  to  tell 
others  what  I'd  seen,  just  as  I  am  doing  here  today. 

Mr.  Chairman,  since  I  wrote  that  letter  to  Congressman  Tony  Hall,  I  have  been 
subjected  to  some  strange  attacks  on  my  credibility,  and  I  would  like  to  address 
these  briefly. 

Last  July  12,  I  sat  in  the  audience  as  the  full  Judiciary  Committee  debated  this 
legislation,  and  I  heard  Congresswoman  Schroeder  read  a  letter  from  Dr.  Haskell 
to  the  Judiciary  Committee  (also  dated  July  12)  in  which  he  said,  "I  have  examined 
our  records  and  found  no  evidence  of  a  Brenda  Shafer  working  for  us  during  1993." 

Fortunately,  I  had  previously  provided  the  Constitution  Subcommittee  with  the 

gertinent  payroll  records  from  Kimberly  Quality  Care,  including  their  invoice  to  Dr. 
[askell's  clinic.  After  these  documents  were  circulated,  Congresswoman  Schroeder 
withdrew  that  particular  allegation,  explaining  it  away  as  resulting  from  confusion 
over  my  married  name.  But  it  seemed  peculiar  to  me  at  the  time  that  neither  she 
nor  her  staff  had  contacted  me,  or  the  subcommittee  staff,  to  request  documentation, 
before  she  basically  called  me  a  liar  in  front  of  everybody.  But  there  was  much  more 
of  that  sort  of  thing  to  come. 

In  his  July  12  letter.  Dr.  Haskell  said  also  said  that  my  account  was  "inaccurate," 
because  "she  describes  procedures  at  26y2  weeks  and  25  weeks.  .  .  .  This  is  con- 
trary to  my  own  self-imposed  and  established  limit  of  24  weeks."  But  in  recent  times 
I've  seen  an  article  published  in  American  Medical  News  for  July  5,  1993 — just  a 
few  months  before  I  worked  for  him — in  which  Dr.  Haskell  said  that  he  performs 
the  procedure  up  until  about  25  weeks,"  which  conflicts  with  his  letter  to  the  Judi- 
ciary Committee. 
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Also,  in  Dr.  Haskell's  1992  paper  describing  the  partial-birth  procedure,  "Dilation 
and  Extraction  for  Late  Second  Trimester  ADortion,"  which  you  have  all  seen,  he 
wrote,  "This  author  routinely  performs  this  procedure  on  all  patients  20  through  24 
weeks  LMP  [i.e.,  from  last  menstrual  period]  with  certain  exceptions.  The  author 
performs  the  procedure  on  selected  patients  25  through  26  weelcs  LMP."  Keep  in 
mind  that  this  26y2-week  little  boy  had  Down  syndrome,  so  this  was  a  "selected^ pa- 
tients" case. 

Later,  I  learned  another  letter  had  been  produced  by  Dr.  Haskell's  operation, 
dated  July  17,  this  one  signed  by  Christie  Gallivan,  a  nurse.  This  letter  was  cited 
by  opponents  of  the  bill  before  and  during  the  House  and  Senate  floor  debates,  and 
was  even  entered  into  the  Congressional  Record  by  Senator  Barbara  Boxer. 

In  this  letter,  Christie  Gallivan  acknowledged  that  I  had  worked  at  the  clinic  for 
three  days,  but  went  on  to  claim  that  since  I  was  a  temporary  nurse,  I  "would  not 
have  been  present"  at  such  a  procedure — or,  then  again,  in  the  alternative,  that  if 
I  did  see  such  a  procedure,  then  my  memory  must  be  faulty,  or  else  that  I  must 
be  deliberately  "misrepresenting"  what  I  saw. 

Well,  as  I've  said  from  the  beginning,  although  I  was  assigned  bv  a  temporary 
agency.  Dr.  Haskell  needed  another  surgical  nurse — I  was  told  that  ne  was  naving 
a  hard  time  keeping  them — and  he  seemed  to  be  interested  in  hiring  me  on  a  per- 
manent basis.  He  wanted  me  to  observe  the  procedure. 

Christie  Gallivan  was  the  surgical  nurse  and  she  spent  those  three  days  giving 
me  an  "orientation,"  as  it  says  on  the  Kimberly  Quality  Care  invoice.  But  what  is 
striking  to  me  is  how  blatantly  inconsistent  Nurse  Gall  Ivan's  letter  is,  not  only 
with  what  I  saw,  but  with  what  Dr.  Haskell  himself  has  written  and  said  elsewhere. 

Christie  Gallivan  wrote,  "Dr.  Haskell  does  not  use  ultrasound  in  the  p>erformance 
of  second-trimester  procedures."  Then  she  went  on,  regarding  my  account,  "There- 
fore, her  entire  description  of  her  experience  with  viewing  the  second-trimester 
abortion,  which  includes  Dr.  Haskell  using  the  ultrasound  while  doing  this  proce- 
dure, is  clearly  questionable." 

Yet,  in  Dr.  Haskell's  paper  explaining  how  he  performs  the  procedure,  he  clearly 
states  that  the  surgical  assistant  "places  an  ultrasound  probe  on  the  patient's  abdo- 
men and  scans  the  fetus,  locating  the  lower  extremities."  And  a  little  further  on, 
referring  to  the  forceps,  he  wrote,  "When  the  instrument  appears  on  the  sonogram 
screen,  the  surgeon  is  able  to  open  and  close  its  jaws  to  firmly  and  reliably  grasp 
a  lower  extremity." 

So  when  Christie  Gallivan  writes  that  I  could  not  have  seen  a  baby  moving,  you 
can  evaluate  that  statement  in  the  light  of  her  other  statements  on  these  points  on 
which  there  is  such  a  clear  written  record.  And,  vou  should  notice  that  sne  never 
tries  to  explain,  in  this  letter,  why  anyone  should  believe  that  these  babies  sup- 
posedly don't  move.  I've  been  given  a  copy  of  a  transcript  of  the  tape-recorded  inter- 
view with  Dr.  Haskell  conducted  by  the  American  Medical  News  in  June,  1993 — 
only  three  months  before  my  time  at  his  clinic — in  which  he  explicitly  acknowledged 
that  most  of  these  babies  are  alive  when  he  pulls  them  out. 

On  November  17,  I  testified  before  the  Senate  Judiciary  Committee.  Senator  Ken- 
nedy asked  me  why  it  had  been  reported  in  a  nursing  newsletter,  that  I  was  em- 
Floyed  by  the  National  Right  to  Lite  Committee.  As  replied,  and  I  tell  you  know, 
ve  never  been  a  member  of,  or  a  donor  to,  that  organization,  and  certainly  in  no 
sense  an  employee. 

Certainly,  since  last  summer  I  have  cooperated  with  National  Right  to  Life  in 
their  efforts  to  make  my  experience  more  widely  known,  because  I  think  it's  impor- 
tant that  people  know  the  truth  about  this  matter.  But  National  Right  to  Life  has 
not  paid  me  for  anything,  and  nobody  else  has  paid  me  for  anything  in  connection 
with  this  subject  either,  beyond  reimbursing  travel  and  accommodation  expenses. 
By  the  way,  the  editor  of  the  nursing  newsletter  subsequently  retracted  the  erro- 
neous claim. 

Most  recently,  I  got  a  copy  of  a  letter  sent  to  a  constituent  by  Congresswoman 
Lynn  Rivers  of*^ Michigan,  written  in  longhand,  in  which  this  distinguished  member 
of  Congress  claimed  that  I  "was  unwilling  to  testify  under  oath  or  submit  herself 
to  cross  examination  in  front  of  Congress — even  though  she  was  sitting  in  the  hear- 
ing room  while  testimony  was  being  taken." 

Of  course,  Mr.  Chairman,  that  is  all  pure  fiction.  By  the  time  I  heard  of  your  bill 
and  wrote  my  letter  to  Congressman  Hall,  on  July  9,  you  had  already  concluded  the 
hearing  on  your  legislation.  I  was  present  for  the  July  12  markup,  and  spoke  with 
various  members  of  the  committee  and  the  press  informally,  but  of  course  there  was 
no  opportunity  for  me  to  formally  testify  on  that  occasion,  although  I  certainly 
would  have  welcomed  the  opportunity. 

In  November,  when  Senator  Hatch  invited  me  to  testify  before  the  Senate  Judici- 
ary Committee,  I  accepted  immediately  and  without  qualification.  During  the  ques- 


315 

tion  period,  Senator  Kyle  asked  me  if  I  would  be  willing  to  testify  to  these  things 
under  oath  and  I  replied,  "Yes,  sir,  I  would.  Or  under  a  lie  detector  or  anything  else 
I  need  to  do."  [Senate  hearing  record,  p.  63.]  And  I  tell  you  the  same  thing. 

Mr.  Chairman,  thank  you  lor  indulging  me  in  unburdening  myself  on  these  points. 
It  is  been  frustrating  to  hear,  and  hear  of,  these  attacks  on  my  truthfulness,  and 
not  be  able  to  respond. 

It  is  still  amazing  to  me  that  certain  individuals  who  hold  high  elective  offices, 
offices  for  which  I  hold  great  respect,  have  been  so  willing  to  publicly  spread  this 
kind  of  blatant  misinformation  about  me,  without  making  the  sli^test  enort  to  in- 
vestigate or  look  at  any  of  the  documentation. 

Mr.  Chairman,  these  people  who  say  I  didn't  see  what  I  saw — I  wish  they  were 
right.  I  wish  I  hadn't  seen  it.  But  I  aid  see  it,  and  I  will  never  be  able  to  forget 
it.  That  baby  boy  was  only  inches,  seconds  away  from  being  entirely  bom,  when  he 
was  killed.  What  I  saw  done  to  that  little  boy,  and  to  those  other  babies,  should 
not  be  allowed  in  this  country. 

Thank  you. 
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Pratt  is  Brenda  Sharer's  maiden  name.  Below  are  her  social  security  number  and 
RN  license  number  listed  on  her  Ohio  driver's  license  and  Ohio  Board  of  Nursing 
card,  respectively.  Both  numbers  are  listed  on  the  bill  submitted  by  the  nursing 
agency  to  Dr.  Haskell's  clinic.  Nurse  Shafer  worked  as  an  assistant  nurse  at  Dr. 
Haskell's  abortion  clinic  for  three  days  in  September,  1993,  an  experience  she 
described  in  a  letter  to  Congressman  Tony  Hall  and  in  the  attached  testimony. 
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CONGRESSIONAL  RECORD— SENATE 

November  7,  1995  S46743 


The  Women's  Medical  center. 

Dayton.  JtUy  17. 1995. 

Dear  Conoresswoman  Scbroeder:  I  am  a 
registered  nurse  and  have  worked  since  July. 
1983.  In  the  Dayton  office  of  Dr.  Martin  Has- 
kell. In  this  capacity,  I  was  the  nurse  that 
supervised  the  training  of  Brenda  Pratt  dur- 
ing her  brief  temporary  employment  at  the 
Women's  Medical  Center  of  Dayton.  As  you 
know,  we  Initially  conducted  a  search  of  our 
employment  records  under  the  name  "Bren- 
da Shafer."  as  this  was  the  name  she  signed 
to  the  letter  which  was  given  to  us.  When 
provided  with  the  correct  last  name,  we  did 
in  fkct  find  the  record  of  her  three-day  em- 
plosrment  at  our  Dayton  facility. 

The  information  provided  by  Ms.  Pratt  as 
to  our  practices  at  the  Women's  Medical 
Center  of  Dayton  is  largely  Inaccurate. 
First,  she  describes  Dr.  Haskell  performing 
one  25-week  and  one  26-week  abortion  proce- 
dure. Dr.  Haskell  does  not  perform  abortions 
past  24  weeks  of  pregnancy.  This  is  a  self-im- 
posed limit  to  which  he  ha^  scrupulously  ad- 
hered throughout  the  time  I  have  worked  for 
him. 

Second,  Dr.  Haskell  does  not  use 
ultrasound  in  the  performance  of  second-tri- 
mester procedures.  We  use  ultrasound  only 
to  determine  the  pregnancy's  gestation. 
Therefore,  her  entire  description  of  her  expe- 
rience when  viewing  a  second-trimester 
abortion,  which  includes  Dr.  Haskell's  using 
the  ultrasound  while  doing  the  procedure,  is 
clearly  questionable. 

Finally,  at  no  point  during  a  dilatation 
and  extraction  or  intact  D&E  Is  there  any 
fetal  movement  or  resiwnse  that  would  indi- 
cate awareness,  pain  or  struggle.  Ms.  Pratt 
absolutely  could  not  have  witnessed  fetal 
movement  as  she  describes.  We  do  not  train 
temporary  nurses  In  second  trimester  dilata- 
tion and  extraction,  since  It  is  a  highly  tech- 
nical procedure  and  would  not  be  performed 
by  someone  in  a  temporary  capacity.  If,  in- 
deed. Ms.  Pratt  entered  the  operating^  room 
at  any  point  during  D&X  procedure,  she 
clearly  either  is  misrepresenting  what  she 
saw  or  remembers  it  incorrectly. 

If  you  have  any  further  questions,  please 
feel  free  to  contact  our  office. 
Sincerely, 

Christie  Oaluvan,  rm. 


320 

Mr.  Canady.  Thank  you,  Ms.  Shafer. 
Mrs.  Costello. 

STATEMENT  OF  COREEN  COSTELLO,  AGOURA,  CA 

-  Ms.  Costello.  I  want  to  thank  you  for  allowing  me  to  testify 
here  today.  I  want  to  make  it  clear  that  I  am  not  a  political  activ- 
ist. I  have  no  political  agenda  here  today.  What  I  am  is  a  patient 
of  the  procedure  that  you  are  trying  to  ban. 

My  name  is  Coreen  Costello.  I  live  in  Agoura,  CA,  with  my  hus- 
band Jim,  my  son  Chad,  and  my  daughter  Carljrn.  Someone  has 
kindly  put  up  a  picture  of  my  family.  I'm  very  proud  of  my  chil- 
dren. 

Jim  is  a  chiropractor,  and  I  love  being  a  full-time  wife  and  moth- 
er. I  am  a  registered  Republican  and  very  conservative.  I  do  not  be- 
lieve in  abortion.  Because  of  my  deeply-held  Christian  beliefs,  I 
knew  I  would  never  have  an  abortion.  In  fact,  I  remember  a  few 
years  ago  when  I  was  nursing  my  son  Chad  late  in  the  evening — 
it  was  in  the  middle  of  the  night — I  was  watching  C-SPAN,  and 
I  actually  caught  Senator — or  Congressman  Hyde  speaking  on 
abortion,  and  you  moved  me  quite  deeply.  It  was  very  eloquent. 

Even  now,  I  am  amazed  at  the  fact  that  I  am  here.  I  would  never 
have  believed  that  I,  with  my  profound  belief  in  the  rights,  value, 
and  sanctity  of  the  unborn,  would  be  here  in  support  of  an  abortion 
procedure. 

After  my  first  two  children,  my  third  pregnancy  tragically  was 
ectopic,  causing  my  tube  to  rupture  and  requiring  major  emergency 
surgery.  We  grieved  the  loss  of  that  child.  We  were  especially  over- 
joyed and  relieved  when  my  fourth  pregnancy  was  in  the  right 
place  and  seemed  to  be  going  well.  Then  on  March  24,  almost  a 
year  ago  to  this  day,  when  I  was  7  months  preg^iant,  just  as  I  am 
now,  the  premature  contractions  I  had  been  experiencing  became 
harder  and  faster,  and  my  husband  I  rushed  to  the  hospital. 

During  an  ultrasound,  the  physician  became  very  silent.  Soon 
more  physicians  came  in.  They,  too,  were  silent.  My  husband  told 
me  everything  would  be  OK.  I  knew  there  was  something  terribly 
wrong.  1  went  into  the  bathroom  and  I  sobbed.  I  begged  God  to  let 
my  baby  be  OK  I  prayed  like  I  had  never  ever  prayed  before  in 
my  life. 

My  husband  reassured  me  that  we  could  deal  with  whatever  was 
wrong.  We  had  talked  about  raising  a  child  with  disabilities.  There 
was  never  a  question  that  we  would  take  whatever  God  gave  us. 

My  doctor  arrived  at  2  o'clock  in  the  morning.  He  held  my  hand 
and  informed  me  that  they  did  not  expect  our  baby  to  live.  She  was 
unable  to  absorb  any  amniotic  fluid  and  it  was  puddling  into  my 
uterus.  This  was  causing  my  contractions.  This  poor  precious  child 
had  a  lethal  neurological  disorder  and  had  been  unable  to  move  for 
almost  two  months.  The  movements  I  had  been  feeling  over  the 
last  months  had  been  nothing  more  than  bubbles  and  fluid.  Her 
chest  cavity  was  unable  to  rise  and  fall  to  stretch  her  lungs  to  pre- 
pare them  for  air.  It  was  as  if  she  had  no  lungs  at  all.  Her  vital 
organs  were  atrophying.  Our  darling  little  girl  was  dying. 

A  perinatalogist  recommended  terminating  the  pregnancy.  For 
my  husband  and  me,  this  was  not  an  option.  We  chose — we  made 
a  choice  and  we  chose — to  go  into  labor  naturally.  We  knew  that 
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it  would  not  be  long.  Due  to  the  excess  amniotic  fluid,  a  condition 
known  as  polyhydramnios,  premature  delivery  was  imminent.  It 
was  so  difficult  to  go  home  and  be  pregnant  knowing  my  baby  was 
dying.  I  did  not  want  to  get  out  of  bed. 

My  husband  said  to  me,  "Coreen,  this  baby  is  still  with  us.  She's 
still  alive.  Let's  make  these  last  days  of  her  life  as  special  as  pos- 
sible." I  put  on  my  best  maternity  clothes  and  I  went  out.  I  felt  her 
life  inside  of  me,  and  somehow  I  still  glowed.  At  this  time  we  chose 
our  daughter's  name.  We  named  her  Katherine  Grace — ^"ICatherine" 
meaning  pure  and  "Grace"  representing  God's  mercy. 

We  went  to  many  more  experts  over  the  next  2  weeks.  It  was  dis- 
covered that  Katherine's  body  was  rigid  and  she  was  wedged  in  a 
transverse  position.  Most  babies  are  in  a  fetal  position,  just  as  this 
baby  is  here.  Katherine  was  the  exact  opposite.  Her  head  was 
arcned  back.  She  was  as  if  she  was  in  a  U-shape.  Her  body  was 
stiff  and  rigid.  Her  head  and  the  top  of  her  feet  were — the  bottom 
of  her  feet  were  practically  touching,  and  they  were  at  the  top  of 
my  uterus.  Her  tummy  was  over  my  cervix,  and  she  was  stuck  and 
stiff.  It  broke  my  heart. 

I  did  exercises — ^her  head,  another  problem  was  that  her  head 
was  swollen  larger  than  that  of  a  full-term  baby.  I  did  exercises 
every  day  trying  to  change  Katherine's  position,  so  that  she  could 
be  delivered  naturally.  The  amniotic  fluid  continued  to  puddle  into 
my  uterus. 

No  one  expected  her  to  survive  labor,  but  if  she  had  survived  a 
natural  birth  or  a  C-section,  we  knew  she  would  have  suffocated 
immediately 

Mr.  Canady.  If  you  could  conclude  as  soon  as  possible- 


Ms.  CosTELLO.  OK.  I  have  quite  a  bit.  Would  someone  yield  to 
me  a  few  minutes? 

Mr.  Canady.  I'm  sure  that  Mrs.  Schroeder  will  be  happy  to  yield 
you  additional  time. 

Ms.  CosTELLO.  Would  that  be  possible? 

Mrs.  Schroeder.  I  would  yield  my  5  minutes  of  questioning,  if 
the  Chair's  going  to  insist,  yes. 

Ms.  CosTELLO.  If  that's — I  know  you're  looking  for  the  truth,  and 
this  is — I  actually  experienced  this,  sir. 

Mr.  Canady.  We're  going  to — ^you'll  have  an  opportunity  to  make 
an  additional  comments  you  want  to  make.  If  you  could  try  to  wrap 
up  what  you're  saying  now- 

Ms.  CosTELLO.  I'll  do  the  best  I  can. 

Mr.  Canady  [continuing].  Then  we'll  get  back  to  you. 

Ms.  CosTELLO.  Anyway,  we  knew,  had  she  been  able  to  be  deliv- 
ered naturally  or  through  cesarean,  she  would  suffocate  imme- 
diately. She  had  no  lungs.  She  couldn't  take  even  one  breath. 

More  and  more  ultrasounds  made  that  terrible  truth  clearer  and 
clearer:  that  if  she  was  bom,  her  passing  would  not  be  peaceful  or 
painless.  We  kept  praying  for  a  miracle,  hoping  that  she  would  be 
able  to  pass  away  in  my  arms.  I  wanted  her  to  hear  me  say  that 
I  loved  her. 

We  went  back  to  the  hospital  again  and  again,  thinking  I  was 
in  labor.  We  were  completely  prepared  to  bring  her  into  the  world 
with  the  hope  of  having  her  for  just  a  moment.  This  was  my  mis- 
sion, but  this  was  not  to  be. 
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Each  day  she  grew  worse.  So  we  had  her  baptized  in  utero 

Mr.  Canady.  ok.  We'll 

Ms.  CosTELLO.  I  know,  sir. 

Mr.  Canady.  We'll  be  happy  to  let  you  continue.  We're  going  to 
go  to  Mrs.  Line  now.  In  fairness  to 

Ms.  CosTELLO.  I'm  so  sorry,  sir,  you  know,  I  just  have  to  say 
something.  Can  I  say  something  very  quickly? 

Mr.  Canady.  Sure. 

Ms.  CosTELLO.  I  traveled  all  the  way  from  California  and  I  hate 
to  fly.  This  is  the  truth.  This  is  what  happened  to  me.  I  think  you 
owe  it  to  us  to  at  least  hear  this. 

Mr.  Canady.  Oh,  sure.  We  will — we  will  certainly  hear  you. 

Mrs.  ScHROEDER.  Mr.  Chairman,  if  I  gave  up  my  five  minutes 
and  gave  it  to  her  now,  could  she  please — I  mean,  she's 

Mr.  Canady.  Certainly. 

Mrs.  ScHROEDER  [continuing].  Been  waiting  since  9:30  this  morn- 
ing. 

Mr.  Canady.  Yes. 

Mrs.  ScHROEDER.  And  to  break  this  story  up  makes  no  sense. 

Thank  you,  Mr.  Chairman. 

Mr.  Canady.  Certainly. 

Ms.  CosTELLO.  We  decides  to  baptize  her  in  utero,  while  we 
knew  she  was  still  alive. 

By  this  time,  I  had  seen  my  own  obstetrician,  two  resident  obste- 
tricians at  Cedar  Sinai,  and  four  perinatalogists.  Each  of  these  doc- 
tors had  consulted  with  other  experts.  The  doctors  all  agreed  that 
our  safest  option  was  an  intact  D&E.  For  Jim  and  me  this  re- 
mained not  an  option. 

Finally,  after  2V2  weeks,  I  went  to  my  own  doctor  again  for  an- 
other ultrasound.  The  polyhydramnios  had  grown  even  worse.  I 
could  not  sit  or  lie  down  for  more  than  10  minutes  because  the 
pressure  on  my  lungs  was  so  great.  My  husband  and  our  whole 
family  were  afraid  for  my  healtn.  Naively?  I  wasn't  worried  about 
myself;  my  only  concern  was  Katherine. 

When  the  doctors  performed  the  ultrasound,  Katherine's  heart 
was  barely  beating.  He  turned  to  my  husband  and  said,  "I  can't  de- 
liver this  baby.  I  could  try,  but  I  am  convinced  we  would  end  up 
doing  a  cesarean,  and  under  the  circumstances  that  is  too  dan- 
gerous." He  said,  "I  have  to  send  you  to  Dr.  McMahon."  I  gasped 
out  loud. 

My  doctor  said  to  Jim,  "This  is  about  Coreen  now."  I  began  to 
cry.  Again,  I  said,  "What  about  a  cesarean?" 

He  said,  "I  can't  justify  that  risk  to  you.  There  is  a  safer  way." 

When  I  saw  the  anguish  on  my  doctor's  face,  I  knew  we  had  no 
other  choice.  He  had  supported  us  in  our  decision  to  have  Kath- 
erine naturally.  He  knew  that  we  would  have  to  live  with  our  deci- 
sion for  the  rest  of  our  lives.  This  wasn't  a  choice  anymore;  it 
wasn't  up  to  us.  There  was  no  reason  to  risk  leaving  my  two  chil- 
dren motherless  if  there  was  no  hope  of  saving  Katherine. 

We  drove  to  Dr.  McMahon's  clinic.  I  cried  the  whole  way,  patting 
my  tummy,  promising  my  little  girl  I  would  not  let  anyone  hurt  or 
devalue  her.  My  husband  was  adamant,  if  we  weren't  comfortable, 
we  would  turn  around;  there  was  no  way  he  would  let  his  little 
girl's  life  end  in  a  way  that  didn't  give  her  respect  and  dignity.  I 
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never  felt  so  scared  and  sick  to  my  stomach.  I  kept  asking  God, 
"Why  are  you  making  this  so  difficult  for  us?" 

We  expected  a  cold,  gray  building.  I  expected  an  abortion  mill. 
I  expected  people  who  possibly  cared  about  me,  but  not  about  Kath- 
erine.  When  we  arrived  the  place  was  nice  and  peaceful.  When  we 
walked  in,  I  was  still  very  defensive.  I  did  not  trust  these  people. 

The  staff  greeted  us  with  warmth  and  kindness.  I  was  imme- 
diately taken  in  to  see  Gale  McMahon,  the  clinic's  head  nurse.  We 
started  to  talk,  and  Gale  asked  if  we  had  named  our  baby.  "Her 
name  is  Katherine  Grace,"  I  said,  and  I  began  to  cry.  When  I 
looked  up,  she,  too,  had  tears  in  her  eyes.  At  that  moment  a  little 
bit  of  my  wall  broke  down. 

Gale  explained  the  procedure  in  detail. 

I'm  going  to  try  to  make  this  faster  for  you. 

When  I  met  with  Dr.  McMahon,  he  performed  another 
ultrasound.  He  knew  how  much  discomfort  I  was  in.  I  can  only  tell 
you  that  he  was  gentle  and  kind. 

Dr.  McMahon  immediately  asked  me  the  same  question  Gale 
had,  "Have  you  named  her?"  He  never  referred  to  her  as  fetal  tis- 
sue or  a  fetus  or  even  just  a  baby.  He  called  her  "Katherine." 

After  Dr.  McMahon  explained  the  procedure  to  us  again,  I  knew 
I  was  in  the  right  place.  This  left  open  the  possibility  of  more  chil- 
dren. It  greatly  lowered  my  health  risk.  And,  most  important  to 
me,  it  offered  a  peaceful  passing  for  Katherine  Grace. 

When  Dr.  McMahon  put  in  the  first  set  of  dilators,  I  went  into 
labor  and  my  water  broke.  I  lost  9%  pounds  of  fluid.  When  I  was 
put  under  anesthesia,  I  was  dilated  sufficiently  where  they  were 
able  to  perform  the  procedure. 

When  I  awoke  a  few  hours  later,  Katherine  was  brought  into  us. 
She  was  beautiful.  She  was  not  missing  part  of  her  bram.  She  had 
not  been  stabbed  in  the  head  with  scissors.  She  looked  peaceful.  My 
husband  and  I  held  her  tight  and  sobbed. 

One  of  the  things  I  noticed  when  I  was  holding  Katherine  was 
that  the  socks  we  bought  for  her  were  too  big.  Someone  had  taken 
tiny,  soft  pink  ribbons  and  tied  them  gently  at  the  ankles,  so  that 
her  socks  would  fit.  I  can't  tell  you  the  peace  that  that  brought  me. 

My  husband  and  I  stayed  with  her  for  hours.  We  sang.  We  held 
her.  We  prayed.  Giving  her  back  was  the  hardest  moment  of  my 
life. 

They  offered  counseling  for  our  entire  family,  including  our 
grandparents. 

I'll  wrap  it  up  right  now. 

Mr.  Canady.  Yes. 

Ms.  CoSTELLO.  Just  give  me  1  minute,  please,  and  I'll  wrap  it  up. 

Because  of  the  safety  of  this  procedure,  I  am  now  pregnant  again 
and  will  have  another  baby  in  June.  Thanks  to  the  grace  of  God 
and  the  safety  of  this  medical  procedure,  I  can  have  another 
healthy  baby.  If  you  outlaw  this  procedure,  other  women  like  me 
will  be  denied  that  gift,  that  joy.  They  may  lose  their  ability  to 
have  more  children.  They  may  lose  their  health.  They  may  lose 
their  lives. 

The  child  I  carry  today  is  by  no  means  a  replacement  for  Kath- 
erine. We  will  always  miss  her,  and  there  will  always  be  a  hole  in 
my  heart  where  she  belongs. 
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Mr.  Canady.  You've  had  an  additional  6  minutes.  So  if  you 
could 

Ms.  CosTELLO.  I'm  disappointed  that  you  guys  don't  want  to  hear 
from  us,  but  that's  fine. 

Mr.  Canady.  Well,  you  know,  we  have  given  you  about  12  min- 
utes. Ms.  Shafer  had  about  6  minutes. 

Ms.  CosTELLO,  I  appreciate  that.  Thank  you. 

Mr.  Canady.  OK.  There  will  be  questions.  So  we'll  have  an  op- 
portunity then  to  hear  from  you  further. 

[The  prepared  statement  of  Ms.  Costello  follows:] 

Prepared  Statement  of  Coreen  Costello,  Agoura,  CA 

My  name  is  Coreen  Costello.  I  live  in  Agoura,  California,  with  my  husband  Jim 
and  our  son  Chad  and  daughter  Carlyn.  Jim  is  a  chiropractor  and  I  love  being  a 
full-time,  stay-at-home  wife  and  mom.  I  am  a  registered  Republican,  and  very  con- 
servative. I  don't  believe  in  abortion.  Because  of  my  deeply  held  Christian  beliefs, 
I  knew  that  I  would  never  have  an  abortion.  In  fact,  I  remember  a  few  years  ago 
when  I  was  nursing  my  son  Chad,  I  watched  a  speech  Congressman  Hyde  gave  on 
C-SPAN  against  abortion.  It  was  so  eloquent,  it  moved  me  to  tears.  I  even  partici- 
pated in  the  "Walk  for  Life"  sponsored  by  our  local  Christian  radio  station. 

Even  now,  I  am  amazed  at  the  fact  that  I  am  here.  I  never  would  have  believed 
that  I  would  be  testifying  in  Congress,  supporting  an  abortion  procedure. 

In  March  of  last  year,  we  were  joyfully  expecting  the  arrival  of  our  third  child. 
Then  on  March  24,  almost  a  year  ago  to  the  day,  when  I  was  seven  months  preg- 
nant, I  began  having  premature  contractions  and  my  husband  and  I  rushed  to  the 
hospital. 

During  an  ultrasound,  the  physician  became  very  silent.  Soon  more  physicians 
came  in.  Jim  told  me  everytning  would  be  fine  but  I  knew  there  was  something  very 
wrong.  I  went  into  the  bathroom  and  sobbed.  I  begged  God  to  let  my  baby  be  okay. 
I  prayed  like  I've  never  prayed  before  in  my  life. 

My  husband  reassured  me  that  we  could  deal  with  whatever  was  wrong.  We  had 
talked  about  raising  a  child  with  disabilities  and  there  was  never  a  question  that 
we  would  take  whatever  God  gave  us. 

My  doctor  arrived  at  two  in  the  morning.  He  held  my  hand,  and  informed  me  that 
they  did  not  expect  our  baby  to  live.  She  was  unable  to  absorb  the  amniotic  fluid 
and  it  was  puddling  into  my  uterus.  This  poor  precious  child  had  a  lethal  neuro- 
logical disorder  and  had  been  unable  to  move  for  almost  two  months.  The  move- 
ments I  had  been  feeling  over  the  last  few  months  had  been  nothing  more  than  bub- 
bles and  fluid.  Her  chest  cavity  was  unable  to  rise  and  fall  to  stretch  her  lungs  to 
prepare  them  for  air.  It  was  as  if  she  had  no  lungs  at  all.  Her  vital  organs  were 
atrophying.  Our  darling  little  girl  was  going  to  die. 

A  perinatologist  recommended  terminating  the  pregnancy.  For  my  husband  and 
me,  this  was  not  an  option.  We  chose  to  wait  to  go  into  labor  naturally.  We  knew 
that  it  would  not  be  long.  Due  to  the  excess  amniotic  fluid,  a  condition  called 
polyhydramnios,  premature  labor  was  imminent.  I  wanted  her  to  come  on  God's 
time — I  didn't  want  to  interfere. 

It  was  so  difficult  to  go  home  and  be  pregnant  and  go  on  with  life,  knowing  my 
baby  was  dying.  I  wanted  to  stay  in  bed.  My  husband  looked  at  me  and  said, 
"Coreen,  this  baby  is  still  with  us.  Let's  be  proud  of  her.  Let's  make  these  last  days 
of  her  life  as  special  as  possible."  I  got  out  of  bed  and  put  on  my  best  maternity 
clothes,  and  went  out  with  my  daughter  Carlyn  to  get  ready  for  her  fifth  birthday 
party.  I  could  feel  my  baby's  life  inside  of  me,  and  somehow  I  still  glowed.  At  this 
time  we  chose  her  name — Katherine  Grace.  "Katherine"  meaning  pure,  and  "Grace" 
representing  God's  mercy. 

We  went  to  many  more  experts  over  the  next  two  weeks.  It  was  discovered  that 
Katherine's  body  was  rigid  and  she  was  wedged  in  a  transverse  position.  Most  ba- 
bies are  in  the  fetal  position,  but  Katherine's  position  was  exactly  the  opposite.  It 
was  as  if  she  were  doing  a  swan  dive — the  soles  of  her  feet  were  touching  the  back 
of  her  head.  Her  body  was  in  a  U-shape.  Due  to  swelling,  her  head  was  already  larg- 
er than  that  of  a  full-term  baby.  I  did  exercises  every  day,  trying  to  change 
Katherine's  position  so  that  she  could  be  delivered  naturally.  The  amniotic  fluid  con- 
tinued to  puddle  into  my  uterus. 

No  one  expected  her  to  survive  labor,  but  if  she  had  survived  a  natural  birth  or 
a  C-section,  we  knew  she  would  have  suffocated  immediately  after  the  umbilical 
cord  was  cut.  She  had  no  lungs.  She  couldn't  take  even  one  breath.  More  and  more 
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ultra  sounds  made  that  terrible  truth  clearer  and  clearer,  that  if  she  were  bom,  her 
passing  would  not  be  peaceful  or  painless.  But  we  kept  praying  for  a  miracle,  hoping 
that  she  would  be  able  to  pass  away  with  our  arms  wrapped  tightly  around  her, 
hearing  us  telling  her  how  much  we  loved  her. 

We  went  back  to  the  hospital  again  and  again,  thinking  I  was  in  labor.  We  were 
completely  prepared  to  bring  her  into  the  world,  with  the  hope  of  having  her  with 
us  even  just  for  a  moment.  This  was  my  mission.  But  it  was  not  to  be.  We  decided 
to  baptize  her  in  utero,  while  we  knew  she  was  still  alive. 

By  this  time,  I'd  seen  my  own  obstetrician,  two  resident  obstetricians  at  Cedars- 
Sinai,  and  four  perinatologists.  Each  of  these  doctors  had  consulted  with  other  ex- 
rerts.  The  doctors  all  agreed  that  our  safest  option  was  an  intact  D&E,  but  Jim  and 
couldn't  face  the  horrible  thought  of  having  an  abortion. 

Finally,  after  two  and  a  half  weeks,  I  went  to  my  own  doctor  again  for  another 
ultrasound.  The  polyhydramnios  had  grown  even  worse  and  my  husband  and  our 
whole  family  were  afraid  for  my  health.  I  could  not  sit  or  lie  down  for  more  than 
ten  minutes  because  the  pressure  on  my  lungs  was  so  great.  But  I  wasn't  worried 
about  myself— I  only  thought  of  Katherine. 

When  Dr.  Crane  performed  the  ultrasound,  Katherine's  heart  was  barely  beating. 
My  doctor  turned  to  my  husband  and  said,  "I  can't  deliver  this  baby.  I  could  try, 
but  I'm  convinced  we  would  end  up  doing  a  cesarean  and  under  the  circumstances, 
that  is  just  too  dangerous."  He  said,  "I  have  to  send  you  to  Dr.  McMahon." 

I  gasped  out  loud.  Dr.  Crane  said  to  Jim,  "This  is  about  Coreen  now."  I  began 
to  cry.  Again  I  said,  "What  about  a  cesarean?"  Dr.  Crane  said,  "I  can't  justify  that 
risk  to  you.  There  is  a  safer  way."  When  I  saw  the  anguish  on  my  doctor's  face,  I 
knew  that  we  had  no  other  choice.  Dr.  Crane  supported  us  so  much  in  our  decision 
to  have  Katherine  naturally,  and  he  knew  that  we  would  have  to  live  with  our  deci- 
sion for  the  rest  of  our  lives.  When  I  saw  the  pain  on  his  face,  I  knew  I  had  to  go. 
This  wasn't  a  choice  anymore.  It  wasn't  up  to  us.  There  was  no  reason  to  risk  leav- 
ing my  children  motherless  if  there  was  no  hope  of  saving  Katherine. 

We  drove  to  Los  Angeles.  I  cried  the  whole  way,  patting  my  tummy  and  promising 
Katherine  we  would  never  let  anyone  hurt  or  devalue  her.  On  the  way,  Jim  was 
adamant  that  if  we  weren't  comfortable,  we  would  turn  around  and  leave  no  matter 
what.  There  was  no  way  he  would  let  his  little  girl's  life  end  in  a  way  that  didn't 
give  her  respect  and  dignity.  I'd  never  felt  so  scared  and  sick  to  my  stomach  in  my 
life.  I  kept  asking  God,  "Why  are  you  making  this  so  difficult  for  us?" 

We  expected  a  cold  gray  building  ...  we  expected  an  abortion  mill.  We  ex- 
pected people  who  cared  about  me,  but  not  about  Katherine.  When  we  arrived,  the 
Flace  was  beautiful  and  peaceful.  But  when  we  walked  in,  I  was  still  very  defensive, 
didn't  trust  these  people. 

The  staff  greeted  us  with  such  warmth  and  kindness.  I  was  immediately  taken 
in  to  see  Gale  McMahon,  the  clinic's  head  nurse.  We  started  to  talk,  and  Gale  asked 
if  we  had  named  our  baby.  "Her  name  is  Katherine  Grace,"  I  said  and  began  to  cry. 
When  I  looked  up,  she  too  had  tears  in  her  eyes.  At  that  moment  a  little  bit  of  my 
wall  broke  down. 

Gale  explained  the  procedure  in  detail.  My  husband  asked  a  lot  of  questions.  I 
was  numb — I  just  kept  thinking  about  Katherine.  We  then  went  in  to  see  Dr. 
McMahon.  As  he  met  with  us,  he  performed  another  ultrasound.  I  can't  tell  you  the 
compassion  he  had  for  us.  He  Knew  how  much  discomfort  I  was  in  from  the 
polyhydramnios  and  the  size  of  my  uterus,  and  how  much  we  were  both  suffering 
at  losing  our  little  girl.  He  was  so  gentle  and  kind. 

Dr.  McMahon  immediately  asked  me  the  same  question  Gale  had:  "Have  you 
named  her?"  He  never  referred  to  her  as  fetal  tissue,  or  a  fetus,  or  even  just  a  baby. 
She  was  always  Katherine. 

He  told  us  that  my  condition  meant  that  we  had  to  do  this  procedure  right  away. 
My  uterus  was  far  too  full  of  fluid  to  wait.  We  asked  if  there  was  any  way  that 
Katherine  could  be  bom  alive.  He  looked  carefully  at  the  ultrasound,  measured  her 
head  and  explained  sadly  how  large  it  was,  and  said  that  there  was  no  way  it  could 
fit  through  my  cervix  without  draining  some  of  the  fluid.  He  also  explained  that  due 
to  the  difficulty  of  the  position  she  was  in,  they  would  have  to  go  inside  my  womb 
and  for  that,  I  would  be  put  under  heavy  anesthesia.  With  her  heartbeat  as  irregu- 
lar and  slow  as  it  was  already,  he  did  not  think  she  would  survive  the  anesthesia. 

It  was  so  hard  to  accept,  but  we  began  to  understand  that  it  was  what  we  had 
to  do.  After  Dr.  McMahon  explained  the  procedure  to  us  again,  I  felt  comforted.  He 
and  his  staff  understood  the  pain  and  anguish  we  were  feeling.  I  realized  I  was  in 
the  right  place.  This  was  the  safest  way  for  me  to  deliver.  This  left  open  the  possi- 
biliW  of  more  children.  It  greatly  lowered  the  health  risk  to  me.  Most  important, 
it  offered  a  peaceful,  painless  passing  for  Katherine  Grace. 
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For  many  women,  this  procedure  takes  longer,  but  I  went  into  labor  very  quickly 
after  Dr.  NlcMahon  put  in  the  first  set  of  dilators.  When  I  came  back  the  next  morn- 
ing, my  cervix  was  already  dilated  sufficientlv,  and  it  was  time  to  bemn  the  surgery. 
I  was  put  under  anesthesia.  When  I  awoke  a  few  hours  later,  Katherine  was 
brought  in  to  us.  Gale  gave  her  to  me  and  said,  "She's  beautiful."  Gale  helped  me 
to  bond  with  her.  She  really  was  beautiful.  She  was  not  missing  part  of  her  brain. 
She  had  not  been  stabbed  m  the  head  with  scissors.  She  looked  peaceful.  My  hus- 
band and  I  held  her  tight  and  sobbed. 

One  of  the  things  I  noticed  when  I  was  holding  Katherine  was  that  the  socks  we 
bought  for  her  were  too  big.  Someone  had  taken  tiny,  soft  pink  ribbons,  and  tied 
them  gently  at  the  ankles  so  that  her  socks  would  fit.  I  can't  tell  you  the  peace  that 
brought  me.  I  knew  they  were  taking  care  of  her  just  as  we  would.  We  stayed  with 
her  lor  hours,  praying  and  singing  lullabies.  Giving  her  back  was  the  hardest  mo- 
ment of  my  life. 

Dr.  McMahon  and  his  staff  helped  us  get  through  the  dark  days  to  come.  They 
counseled  us  and  gave  us  information  on  help  for  dealing  with  our  grief — not  just 
for  Jim  and  me,  but  for  our  children,  so  they  could  get  through  the  grief  of  losing 
their  sister,  and  for  our  parents,  so  they  could  cope  with  their  grief  at  losing  their 
granddaughter. 

When  I  went  back  for  my  checkup.  Dr.  McMahon  was  so  pleased  that  I  was  recov- 
ering well  physically.  But  he  was  worried  about  how  I  was  doing  emotionally,  and 
we  talked  a  lot  about  how  I  felt.  My  arms  were  physically  aching,  and  he  told  me 
I  wasn't  alone,  that  so  many  women  feel  that  way.  Your  arms  ache  to  hold  your 
baby.  And  then  he  told  me  something  I've  never  forgotten.  He  said,  "People  don't 
want  to  know  that  this  happens.  They  don't  want  to  know  that  there  are  babies 
bom  with  their  brains  outsiae  their  skulls,  that  there  are  babies  for  whom  life  is 
not  a  gift  but  only  cruelty  and  pain  and  death.  They  don't  want  to  know  what  fami- 
lies like  yours  have  to  sufTer."  I  didn't  realize  just  how  true  that  was  until  I  came 
here. 

I  know  how  many  of  you  feel  about  abortion,  because  that's  how  I  felt.  I  still  am 
against  abortion.  Before  this  happened  to  me,  I  had  a  friend  who  had  something 
terrible  like  this  happen  in  a  pregnancy  she'd  wanted  very  much.  I  tried  to  be  empa- 
thetic  and  I  never  said  anything  to  her  that  was  not  kind,  but  in  my  heart  there 
was  a  part  of  me  that  judged  her.  I  knew  that  I  would  never  make  that  decision. 
I  don't  judge  anymore. 

When  I  Tost  Katherine,  I  was  devastated.  For  some  reason  God  chose  not  to  give 
her  the  gift  of  life.  But  losing  her  taught  me  how  precious  that  gift  of  life  is.  I  have 
my  health,  I  have  the  ability  to  walk,  to  run,  to  enjoy  life  with  my  husband  and 
my  wonderful  children.  That  is  the  gift  that  Dr.  McMahon's  procedure  gave  me  and 
I  am  grateful  for  that  every  day  of  my  life. 

Because  of  the  safety  of^  this  procedure,  I  am  now  pregnant  again  and  will  have 
another  baby  in  June.  Thanks  to  the  grace  of  God  and  tne  skill  and  compassion  of 
Dr.  McMahon,  I  can  have  another  healthy  baby.  If  you  outlaw  this  surgical  proce- 
dure, other  women  like  me  will  be  denied  that  gift,  that  joy.  They  may  lose  their 
ability  to  have  more  children;  they  may  lose  their  health;  they  may  lose  their  lives. 
The  child  that  I  carry  today  is  by  no  means  a  replacement  for  Katherine.  There  will 
always  be  a  hole  in  our  hearts  where  she  should  be,  but  this  baby  is  a  sign  that 
life  goes  on  and  that  God  is  good. 

Someday,  we'll  tell  our  little  boy  or  girl  this  story.  We'll  talk  about  Katherine,  and 
how  she  changed  our  lives — and  how,  in  a  way,  she  went  to  Washington.  We'll  talk 
about  how,  even  though  her  life  ended  before  it  could  really  begin,  the  way  she  left 
this  world  allowed  us  to  have  this  new  miracle.  We  pray  that  this  story  has  a  happy 
ending.  We  pray  to  be  able  to  tell  Chad,  Carlyn  and  their  little  brother  or  sister 
that  when  Cfongress  heard,  really  heard,  the  truth  about  the  surgery  that  helped 
their  Mom,  the  members  of  Congress  realized  that  they  had  no  business  doing  wnat 
they  were  trying  to  do.  They  knew  that  they  could  never  understand.  We  didn't  un- 
derstand before.  Now  we  do.  I  pray  that  you  will  understand  as  well  and  put  a  stop 
to  this  terrible  bill.  When  you  vote  on  this  bill  again,  please  remember  me.  Remem- 
ber my  face,  remember  my  name,  remember  my  family  and  the  child  I  am  carrying. 

Mr.  Canady.  Ms.  Line. 
STATEMENT  OF  MARY-DOROTHY  LINE,  LOS  ANGELES,  CA 

Ms.  Line.  My  name  is  Mary-Dorothy  Line.  I'm  here  today  to  op- 
pose H.R.  1833.  This  legislation  would  outlaw  a  compassionate 
medical  procedure  that  helped  me  and  my  family  through  the  most 
difficult  situation  in  our  lives. 
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I  am  a  registered  Republican  and  a  practicing  Catholic.  My  hus- 
band Bill  is  a  consulting  engineer.  We  currently  live  in  Los  Ange- 
les, CA. 

Having  children  was  not  a  decision  we  took  lightly.  We  waited 
until  we  were  financially,  emotionally,  and  spiritually  prepared. 
And  last  April  1995  when  we  found  out  I  was  pregnant,  we  were 
very  excited.  We  waited  until  Father's  Day  to  tell  our  families.  We 
thought  that  would  be  an  extra  special  Father's  Day  present. 

I  studied  all  the  books  I  could  about  pregnancy  and  parenting, 
and  I  talked  to  my  doctor  and  I  did  everything  she  told  me  to  do. 
We  debated  over  having  an  amniocentesis  test,  but  my  doctor  told 
me  it  wasn't  necessary,  due  to  my  age — I  was  under  35 — and  no 
history  of  genetic  problems  in  either  of  our  families.  So  we  decided 
that  we  would  do  an  alpha  fetal  protein  test.  This  is  a  test  that  is 
normally  done  in  most  pregnancies.  It  is  a  simple  blood  test. 

A  week  and  a  half  later,  the  doctor  called  me  with  the  results 
of  the  test,  which  told  me  that  there  was  an  abnormal  test  result 
and  that  I  should  have  an  amniocentesis  test.  My  husband  and  I 
talked  about  it.  An  abortion  was  not  an  option.  This  was  our  baby. 
We  were  very  strong;  God  would  not  give  us  more  than  we  could 
handle,  but  we  knew  we  needed  to  know  what  we  were  dealing 
with.  So  we  went  for  the  amniocentesis  test. 

During  the  ultrasound  for  the  amniocentesis  test,  the  doctor  no- 
ticed that  the  ventricles  to  the  baby's  brain  were  overly  dilated, 
and  he  had  too  much  fluid  in  his  head.  He  told  me  to  have  another 
ultrasound  in  2  weeks.  I  didn't  really  know  what  that  meant,  so  I 
rushed  to  my  Ob/Gyn's  office  and  she  explained  to  me  that's  called 
hydrocephalus.  If  there  is  too  much  fluid  in  the  baby's  brain  or  in 
the  baby's  head,  a  brain  cannot  develop.  I  told  my  husband,  and 
he  told  me  not  tx)  worry,  that  everything  would  be  OK  in  2  weeks. 
We  really  believed  everything  would  be  OK 

At  this  point  in  time  was  when  we  were  moving  from  Chicago  to 
Los  Angeles.  So  we  had  a  week  to  drive  across  the  country  and  to 
talk  and  think  and  pray.  When  we  arrived  in  Los  Angeles,  there 
was  a  letter  waiting  for  us  at  our  new  apartment  telling  us  that 
the  amniocentesis  results  were  perfect.  Those  were  the  exact  words 
they  used:  "perfect." 

The  next  day  was  Sunday.  We  went  to  church  and  we  thanked 
God  because  our  problems  were  over.  When  we  called  our  families 
to  tell  them  that  the  results  were  perfect,  my  mother-in-law  said 
to  me,  "What  about  the  fluid-in-the-head  problem?" 

And  I  said,  "Oh,  don't  worry  about  that.  Everything  is  going  to 
be  fine.  We've  been  praying  so  hard." 

The  next  dav  was  my  husband's  first  day  at  work,  and  we  had 
a  visit  scheduled  with  the  perinatalogist.  We  used  to  live  in  Los 
Angeles,  so  I  had  a  doctor  there,  an  Ob/Gyn,  that  I  was  very  com- 
fortable with.  I  had  known  him  for  quite  some  time.  And  I  thought 
it  would  be — so  he  recommended  the  perinatalogist. 

My  husband  did  go  with  me.  I  picked  him  up  at  work  after  he 
had  been  there  only  a  few  short  hours.  The  doctor.  Dr.  Connie 
Agnew,  asked  why  we  were  there.  We  told  her  what  the  doctors  in 
Chicago  had  told  us.  She  said  she  would  make  her  own  diagnosis, 
so  just  sit  tight. 
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Within  about  a  minute,  she  told  us  she  did  not  have  good  news, 
that  it  was  a  very  advanced  textbook  case  of  hydrocephaly.  My  hus- 
band almost  passed  out.  We  asked  what  we  could  do,  and  she  said 
there  was  absolutely  nothing.  An  hydrocephalic  baby  far  advanced 
has  no  hope.  I  was  about  22  weeks  pregnant.  The  doctor  would 
most  likely — the  baby  would  most  likely  be  stillborn,  and  she  rec- 
ommended we  terminate  the  pregnancy. 

Our  Ob/Gyn  in  Los  Angeles,  Dr.  William  Frumovitz,  rec- 
ommended a  second  opinion.  He  sent  us  to  Cedar  Sinai  Hospital  to 
Dr.  Dm  Carlson.  Dr.  Carlson  stayed  late  to  see  us  and  confirmed 
our  worst  fears.  She  asked  us  to  bear  with  her  as  she  looked  exam- 
ined our  baby,  the  baby  we  knew  we  would  never  have.  She  worked 
very  hard  for  45  minutes,  and  she  told  us  that,  in  addition  to  the 
hydrocephaly,  the  baby  had  almost  no  stomach  and  that  he  could 
not  swallow.  Obviously,  a  baby  with  no  brain,  stomach,  or  ability 
to  swallow  could  not  survive.  So  she  also  recommended  we  termi- 
nate the  pregnancy. 

My  poor  husband  had  the  horrible  job  of  calling  our  parents  and 
grandparents  and  telling  them  the  awful  news.  My  father  started 
crying;  we  were  all  crying.  This  couldn't  be  happening  to  us,  but 
it  did. 

All  three  doctors  referred  us  to  Dr.  James  McMahon.  They  said 
that  the  procedure  that  he  performs,  the  intact  dilation  and  evacu- 
ation, is  the  best  and  safest  procedure  for  me  to  have.  The  multiple 
days  of  dilation  would  not  be  traumatic  to  my  cervix,  and  this  was 
very  important  to  preserve  my  body  for  future  pregnancies.  Dr. 
Carlson  said  that  with  this  type  of  procedure  an  autopsy  could  be 
performed  to  see  if  there  were  other  problems  that  we  could  try  to 
avoid  future  pregnancies.  That's  one  reason  why  this  procedure  is 
so  important,  because  people  can  see  and  hold  and  bury  their  ba- 
bies, and  they  can  be  studied  to  see  if  there  is  other  genetic  prob- 
lems. 

After  the  dilation — the  dilation  took  3  days — I'll  speed  up;  I'm 
sorry — and  two  trips  a  day  to  his  office. 

Mr.  Watt.  Mr.  Chairman,  I'll  be  happy  to  yield  my  5  minutes  to 
this  lady. 

Ms.  Line.  Thank  you  very  much,  sir. 

These  were  the  worst  days  of  our  lives.  We  lost  our  baby  before 
we  even  had  him. 

After  the  dilation  was  complete,  I  was  put  under  heavy  anesthe- 
sia, and  a  simple  needle  was  used  to  remove  the  fluid  from  our 
son's  head.  This  is  the  same  fluid  that  killed  him.  This  enabled  his 
head  to  fit  through  my  cervix.  No  scissors  were  used,  and  no  one 
sucked  out  my  baby's  brains.  A  simple  needle  was  used. 

My  husband  and  I  were  so  disturbed  by  the  way  this  compas- 
sionate medical  procedure  has  been  portrayed.  We  are  very  private, 
personal  people,  but  I  am  here  today  because  of  this,  because  we 
were  so  disturbed. 

We  thoroughly  investigated  this  procedure  before  we  had  it. 
Every  specialist  we  saw  told  us  it  was  safe  and  very  compassionate. 
What  they're  saying — and,  like  I  said,  what  you  guys  have  been 
saying  is  just  so  disturbing,  that  I  went  back  to  Dr.  McMahon's  of- 
fice to  try  to  figure  out  why  this  procedure  was  being  portrayed  the 
way  it  was,  totally  misrepresented. 
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We  are  the  truth  squad  that  was  mentioned  earlier  today,  Coreen 
and  I.  This  was  not  birth  control.  We  desperately  wanted  our  ba- 
bies. This  was  the  hardest  thing  I  have  ever  been  through,  and  I 
prav  it's  never  going  to  happen  to  anyone  again,  but  it  will.  It's 
prooably  happening  to  someone  right  now,  and  those  of  us  unfortu- 
nate enough  to  have  to  live  through  this  need  a  procedure  which 
will  give  us  hope  for  the  future. 

I  am  very  lucky  that  I  was  able  to  have  this  procedure.  Because 
the  trauma  to  my  body  was  minimized,  I  was  able  to  become  preg- 
nant again  only  4  months  later.  We  are  expecting  another  baby  in 
September.  Dr.  McMahon  and  the  intact  dilation  and  evacuation 
procedure  made  this  possible  for  us. 

One  of  the  first  things  Dr.  McMahon  told  us  was  that  his  job  was 
not  done  until  he  and  his  staff  receive  a  baby  picture  of  our  next 
child.  At  that  time  I  couldn't  ever  imagine  becoming  pregnant,  but 
a  month  later  it  was  all  I  thought  about.  I  desperately  wanted  to 
be  pregnant  and  to  finally  start  our  family.  This  procedure  gave  us 
hope.  Please  don't  take  that  away  from  the  families  who  will  need 
it  after  us.  You  must  leave  medical  decisions  to  the  families  and 
the  medical  experts  who  have  to  live  with  the  consequences.  This 
is  not  the  place  of  government  to  interfere  in  these  very  private, 
personal  decisions. 

Thank  you. 

[The  prepared  statement  of  Ms.  Line  follows:] 

Prepared  Statement  of  Mary-Dorothy  Line,  Los  Angeles,  CA 

My  name  is  Mary-Dorothy  Line.  I  am  here  today  to  oppose  H.R.  1833.  This  legis- 
lation would  outlaw  a  compassionate  medical  procedure  that  helped  me  and  my  fam- 
ily through  the  most  difficult  situation  in  our  lives.  I  have  come  to  Washington  to 
oppose  this  legislation  to  ensure  that  it  is  available  to  other  women  and  families 
in  the  future. 

I  am  a  registered  Republican  and  a  practicing  Catholic.  My  husband,  Bill,  is  a 
consulting  engineer.  We  live  in  Los  Angeles,  California.  Bill  and  I  got  married  while 
in  college.  We  had  been  married  almost  14  years  before  we  decided  to  start  our  fam- 
ily. Since  having  children  was  not  a  decision  we  took  lightly,  we  waited  until  we 
were  financially,  emotionally,  and  spiritually  prepared.  In  April  of  1995  when  we 
found  out  I  was  pregnant,  we  were  thrilled.  We  waited  to  tell  my  father  and  our 
other  family  members  until  Father's  Day — an  extra  special  Father's  Day  present. 

The  first  four  months  proceeded  normally.  Dr.  Pamela  Lui,  an  OB/GYN  at  North- 
western University  Hospital  in  Chicago  was  my  doctor  and  I  followed  her  instruc- 
tions exactly.  I  read  everything  I  could  about  pregnancy  and  parenting.  We  debated 
having  an  amniocentesis,  but  Dr.  Lui  said  that  it  was  not  necessary  due  to  my  age 
(under  35)  and  no  family  history  of  genetic  disorders.  But  she  did  recommend  an 
alpha-fetoprotein  (AFP)  test  which  is  routinely  performed  in  most  pregnancies  to 
screen  for  neurological  anomalies  such  as  spina  bifida.  The  nurse  who  drew  my 
blood  for  the  AFP  said  she  would  call  me  with  the  results  in  about  two  weeks,  but 
if  there  was  a  problem,  the  doctor  would  call. 

When  Dr.  Lui  called  I  was  not  thinking  and  started  chatting  away  to  her  until 
I  remembered  what  the  nurse  said;  my  heart  started  pounding.  Dr.  Lui  told  me  that 
the  AFP  showed  an  elevated  level  of  something  which  might  indicate  that  there  was 
a  problem  with  our  baby.  She  advised  us  to  have  an  amniocentesis  even  thou^  the 
chances  were  still  great  that  everything  was  fine. 

My  husband  and  I  talked  about  what  we  would  do  if  there  was  something  "abnor- 
mal." We  quickly  decided  that  we  are  strong  people  and  very  much  in  love  and,  that 
whUe  having  a  mentally  or  physically  disabled  child  would  be  hard,  that  it  would 
not  be  too  hard.  But  we  also  decided  that  we  needed  to  know  what  we  were  dealing 
with,  so  I  made  an  appointment  with  a  perinatalogist  at  Northwestern  Hospital  to 
have  an  amniocentesis.  During  the  ultrasound  for  the  amniocentesis,  the  doctor  no- 
ticed that  the  baby's  head  was  too  large  and  that  there  was  a  lot  of  fluid  in  his  head. 
He  told  me  to  have  another  ultrasound  in  two  weeks  to  check  the  progression. 
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I  had  no  idea  what  all  this  meant  so  I  rushed  to  Dr.  Lui's  office  and  asked  her 
to  explain.  She  drew  some  pictures  and  explained  that  the  condition  was  called  hy- 
drocephalus; that  in  every  person's  head  there  is  fluid  to  protect  and  cushion  the 
brain,  but  if  there  is  too  much  fluid,  the  brain  cannot  develop.  I  called  my  husband 
at  work  and  had  him  taken  out  of  a  meeting  to  ask  him  to  meet  me  right  away. 
I  explained  everything  to  him.  He  said  that  everything  would  work  out  and  not  to 
worry.  We  actually  believed  everything  would  be  OK  in  two  weeks. 

I  told  my  father  that  we  might  have  a  problem,  but  he  also  said  that  everything 
would  be  fine  since  there  are  no  genetic  problems  in  either  Bill's  family  or  mine. 
When  we  told  my  mother-in-law,  she  said  she  would  pray  for  us.  We  are  all  Catholic 
and  go  to  church  every  week.  When  we  have  problems  and  worries,  we  turn  to  pray- 
er. So,  we  prayed,  as  did  our  parents  and  grandparents. 

To  complicate  matters  even  more,  while  these  problems  were  occurring  Bill  and 
I  were  in  the  process  of  moving  from  Chicago  to  Los  Angeles  for  my  husband's  job. 
As  we  were  driving  across  the  country,  we  had  a  week  to  talk  and  think  and  pray. 

We  arrived  at  our  new  apartment  in  Los  Angeles  on  Sunday  afternoon  to  a  letter 
from  Northwestern  Hospital  in  Chicago  saying  that  the  amniocentesis  results  were 
perfect.  We  were  so  relieved.  I  knew  that  there  was  still  a  chance  that  the  excess 
fluid  on  the  brain  was  a  problem,  but  we  had  been  praying  so  hard  and  wanted  this 
baby  so  much  that  we  truly  believed  that  everything  was  going  to  be  fine.  Since  it 
was  Sunday,  we  went  to  church  and  thanked  God.  We  went  to  bed  happy  that  night; 
our  worries  were  over. 

Monday  was  my  husband's  first  day  of  work  at  his  new  job.  I  had  an  appointment 
scheduled  with  a  perinatalogist  from  Santa  Monica  Hospital  and  Cedar  Sinai  Hos- 

Fital  for  another  ultrasound.  Bill  insisted  on  coming  to  the  ultrasound,  even  though 
told  him  that  he  did  not  need  to  be  there — after  all,  it  was  his  first  day  of  work. 
But  I  did  think  it  would  be  exciting  for  him  to  see  our  baby  on  the  ultrasound.  I 
was  21  weeks  pregnant. 

The  doctor.  Dr.  Connie  Agnew,  asked  why  we  were  there.  We  explained  what  the 
doctors  in  Chicago  had  told  us  and  she  said  she  would  make  her  own  diagnosis. 
After  about  a  minute,  she  told  us  that  she  did  not  have  good  news;  it  was  a  very 
advanced  textbook  case  of  hydrocephaly.  My  husband  almost  passed  out.  We  asked 
what  we  could  do  and  she  said  there  was  nothing  we  could  do.  A  hydrocephalic  baby 
that  advanced  has  no  hope.  The  baby  would  most  likely  be  stillborn.  She  rec- 
ommended that  we  terminate  the  pregnancy. 

Our  ob/gyn  in  Los  Angeles,  Dr.  William  Frumovitz,  recommended  a  second  opin- 
ion. Dr.  Frumovitz  sent  us  to  a  wonderful,  compassionate  doctor  at  Cedar  Sinai  Hos- 
pital, Dr.  Dru  Carlson.  She  stayed  late  to  see  us  and  confirmed  our  worst  fears.  She 
asked  us  to  bear  with  her  eis  she  looked  at  our  baby  to  see  if  there  were  any  other 
problems  besides  the  hydrocephaly.  We  sat  there  and  watched  as  she  examined  our 
baby,  the  baby  we  knew  we  would  never  have.  She  worked  very  hard  for  45  minutes 
and  then  told  us  that  in  addition  to  the  brain  fluid  problem,  the  baby's  stomach  had 
not  developed  and  he  could  not  swallow.  We  asked  about  in-utero  operations  and 
drains  to  remove  the  fluid,  but  Dr.  Carlson  said  there  was  absolutely  nothing  we 
could  do.  The  hydrocephaly  was  too  advanced.  Our  precious  little  baby  was  destined 
to  be  taken  from  us.  Dr.  Carlson  also  recommended  that  we  terminate  the  preg- 
nancy. 

My  poor  husband  called  our  parents  and  grandparents  and  told  them  the  awful 
news.  My  father  started  crying;  we  were  all  crying.  This  couldn't  be  happening  to 
us.  But  it  did  happen  to  us.  Doctors  Frumovitz,  Agnew  and  Carlson  referred  us  to 
Dr.  James  McManon.  They  all  said  that  the  procedure  that  he  performs,  the  intact 
dilation  and  evacuation  (Intact  D&E),  was  the  best  and  safest  procedure  for  me  to 
have.  The  multiple  days  of  dilation  would  not  be  traumatic  to  my  cervix.  This  was 
important  to  preserve  my  body  and  protect  my  future  fertility.  They  knew  that  that 
was  very  important  to  my  husband  and  I  since  we  really  wanted  to  have  children 
in  the  future.  Dr.  Carlson  said  that  with  this  procedure  they  would  be  able  to  per- 
form an  autopsy  to  determine  if  we  were  likely  to  face  similar  problems  in  future 
pregnancies.  With  no  hope  for  this  baby,  our  doctors  were  recommending  the  best 
option,  with  hope  for  the  future. 

Dr.  McMahon  and  his  staff  were  the  kindest  people  you  could  ever  meet.  They 
explained  the  intact  D&E  procedure  to  us.  Dr.  McMahon  used  ultrasound  to  exam- 
ine the  baby,  in  case  the  three  other  sp>ecialists  were  wrong.  They  were  not. 

The  dilation  took  three  days  and  two  trips  a  day  to  his  office.  These  were  the 
worst  days  of  our  lives.  We  had  lost  our  son  before  we  even  had  him.  After  the  dila- 
tion was  complete,  I  was  put  under  heavy  anesthesia.  A  simple  needle  was  used  to 
remove  the  fluid  from  the  baby's  head,  the  same  fluid  that  killed  our  son.  This  en- 
abled his  head  to  fit  through  my  cervix. 
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My  husband  and  I  are  disturbed  by  the  way  this  compassionate  medical  procedure 
has  been  portrayed  by  members  of  Congress.  We  throughly  investigated  tnis  proce- 
dure before  we  had  it.  Every  specialist  told  us  that  it  is  a  safe  and  compassionate 
procedure.  We  were  very  informed  and  educated  before  making  this  decision.  What 
they  were  saying  in  Congress  bothered  us  so  much  that  I  went  back  to  Dr. 
McMahon's  omce  to  try  to  figure  out  why  this  procedure  was  being  misrepresented. 
Our  anjrer  at  how  this  procedure  was  portrayed  is  why  I  am  here  today. 

This  is  the  hardest  thing  I  have  ever  been  through.  I  pray  that  this  will  never 
happen  to  anyone  ever  again,  but  it  will  and  those  of  us  unfortunate  enough  to  have 
to  live  through  this  nightmare  need  a  procedure  which  will  give  us  hope  Tor  the  fu- 
ture. With  this  procedure  families  can  see,  hold  and  even  bury  their  babies.  In  addi- 
tion, the  baby  can  be  visually  or  clinically  studied  by  specialists  to  determine  if 
there  are  genetic  abnormalities  that  can  be  avoided  in  nature  pregnancies.  I  am 
lucky  that  1  was  able  to  have  this  procedure.  Because  the  trauma  to  my  body  was 
minimized  by  this  procedure,  I  was  able  to  become  pregnant  again,  only  four  months 
later.  We  are  expecting  another  baby  in  September.  Dr.  McMahon  and  the  intact 
D&E  procedure  made  this  possible  for  us. 

One  of  the  first  things  Dr.  McMahon  told  us  was  that  his  job  was  not  done  until 
he  and  his  staff  receive  a  baby  picture  of  our  next  child.  At  the  time,  I  couldn't 
imagine  becoming  pregnant  ever  again.  A  month  later,  it  was  all  I  thought  about. 
I  desperately  wanted  to  be  pregnant  and  finally  start  our  family.  This  procedure 
gave  us  hope.  Please  don't  take  that  way  from  the  families  who  will  need  it  after 
us.  You  must  leave  medical  decisions  to  the  families  and  the  medical  experts  who 
have  to  live  with  the  consequences.  It  is  not  the  place  of  government  to  interfere 
in  these  very  private,  personal  decisions. 

Mr.  Canady.  Ms.  Alvare. 

STATEMENT  OF  HELEN  M.  ALVARE,  ESQ.,  ON  BEHALF  OF  THE 
NATIONAL  CONFERENCE  OF  CATHOLIC  BISHOPS 

Ms.  Alvare.  Good  afternoon.  My  name  is  Helen  Alvare  from  the 
National  Conference  of  Catholic  Bishops,  and  I  thank  vou  for  the 
opportunity  to  testify.  I  have  been  asked  to  help  the  subcommittee 
consider  the  testimony  you've  heard  today  from  within  a  moral 
framework. 

The  most  important  testimony  you've  heard  about  partial-birth 
abortion,  of  course,  is  the  accurate  medical  description  of  what  hap- 
pens in  that  procedure.  In  sum,  it's  designed  such  that  an  abortion- 
ist kills  a  human  infant  who  is  partially  delivered  outside  of  his  or 
her  mother's  womb.  The  infant  is  not  directly  anesthetized  to  pre- 
vent pain,  and,  certainly,  as  you've  heard  this  morning,  is  not  anes- 
thetized to  the  point  of  death  in  the  womb  prior  to  delivery.  Once 
so  delivered,  according  to  the  writings  of  Dr.  Haskell,  the  infant  is 
killed  by  inserting  a  pair  of  scissors  into  the  base  of  the  skull.  And 
then,  as  Dr.  Haskell  also  writes,  the  scissors  are  spread  wide 
enough  to  allow  the  introduction  of  a  catheter  to  suck  out  the  con- 
tents of  the  skull. 

One  of  the  clearest  and  most  compelling  guides  to  the  morality 
of  any  act  is  its  physical  structure.  A  description  of  the  partial- 
birth  abortion  speaks  loudly  of  its  own  immorality.  It  is  nothing 
other  than  the  direct  killing  of  an  innocent  human  being,  an  act 
deemed  immoral  and  unacceptable  through  time  and  across  con- 
tinents. Furthermore,  a  number  of  factors  make  it  particularly 
frightening  that  this  kind  of  killing  could  legally  continue,  let  alone 
derive  any  support  in  the  United  States  today. 

First,  partial-birth  kills  the  most  defenseless  among  us.  By  virtue 
of  their  youth,  their  physical  weakness,  their  legal  powerlessness, 
and  in  some  cases  their  physical  disability,  the  victims  of  partial- 
birth  deserve  our  most  strenuous  protection,  not  the  most  heinous 
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abortion  procedure  the  industry  has  invented,  particularly  in  a 
country  that  claims  to  pride  itself  on  its  human  rights  tradition. 

Second,  the  partial-birth  abortion  bears  a  far  greater  resem- 
blance to  infanticide  than  to  abortion.  It's  the  slippery  slope  that 
many  have  warned  of  for  years.  The  pro-life  community  warned 
that  it  wasn't  long  before  the  same  arguments  used  to  justify  the 
killing  of  the  unborn  would  be  used  to  justify  the  killing  of  the 
born.  We're  there  already  in  the  sense  that  we  have  laws  like  the 
ninth  circuit  coming  down  justifying  the  killing  of  the  elderly  based 
on  Roe  v.  Wade.  And  here  with  partial-birth  we  have  attempt  at 
justification  of  killing  the  mostly-born.  Opponents  of  the  bill  keep 
asking  whether  enacting  it  would  be  the  first  step  to  banning  all 
abortions,  but  the  real  question  is  allowing  this  procedure;  won't  it 
be  a  step  toward  legalized  infanticide? 

A  fourth  reason  partial-birth  abortion  is  particularly  heinous  is 
because  of  its  pure  physical  brutality.  Forcibly  dragging  the  infant's 
body  out  of  the  womb,  stabbing  the  head,  suctioning  it — the  very 
violence  of  each  of  these  is  an  assault  upon  the  humanity  of  the 
victim  and  upon  every  doctor  or  nurse  who  performs  or  witnesses. 

Turning  now  to  the  attempts  by  advocates  of  partial-birth  abor- 
tion to  overcome  the  immorality  of  the  act  with  the  anecdotal  ex- 
amples of  witnesses  who  have  testified  before  me,  the  testimony 
we've  heard  today  from  mothers  who  have  undergone  partial-birth 
abortions  has  been  quite  emotional.  It  rightly  elicits  from  us  emo- 
tional sympathy  for  the  extremely  difficult  situations  for  women 
struck  by  tragedy  late  in  a  pregnancy.  As  a  woman  myself  in  the 
middle  of  her  fifth  pregnancy,  having  lost  three,  how  can  I  not  feel 
the  emotion  that  I'm  hearing  today?  But  it  would  wrong  for  me,  or 
for  anyone,  to  conclude  that  such  situations  could  justify  a  particu- 
larly brutal  kind  of  killing  of  the  innocent. 

For  the  act  of  deliberately  killing  a  vulnerable  human  being  is 
wrong,  no  matter  how  much  the  baby  had  been  wanted,  no  matter 
how  sad  the  mother  is  about  requesting  the  procedure,  no  matter 
how  much  she  feels  that  she  would  never  have  desired  an  abortion 
before  this  tragedy  struck  her,  no  matter  how  strongly  that  she 
feels  that  it  is  better  for  her  son  or  daughter  to  die  in  this  way 
than,  for  example,  to  die  naturally  in  her  arms  with  pain  relief. 
The  moral  culpability  or  lack  of  culpability  of  the  one  who  requests 
the  partial-birth  abortion  cannot  transform  the  killing  itself,  to 
right  the  wrong. 

And  H.R.  1833  is  only  about  judging  the  act  itself,  not  the  moth- 
er who  requests  it.  It  is  most  definitely  not  about  judging  Ms. 
Costello's  or  Ms.  Line's,  or  any  other  woman's,  personal  culpability. 
It  is  the  proper  place  of  law  in  society — I  have  about  30  seconds 
more — to  reflect  our  collective  judgments  about  what  is  objectively 
wrong.  And  partial-birth  abortion,  no  matter  the  motivations  that 
lead  to  them,  are  objectively  cruel  to  the  victims.  Even  prescinding 
from  the  fact  that  Dr.  Haskell  and  others  who  perform  this  do  not 
claim  that  in  most  cases  they're  addressing  the  mother's  physical 
health  or  her  life,  or  even  a  health  problem  with  the  baby,  we  can- 
not make  this  act,  this  wrong  act,  right  by  asserting  that  the  victim 
was  disabled,  something  that  has  been  repeated  today. 

It  is  not  enough  that  the  disabled  struggle  every  day  in  our  coun- 
try with  prejudices,  large  and  small.  Can  Congress  really  be  in  the 
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position  of  telling  them  that  partial-birth  abortions  are  going  to  be 
allowed  to  continue  on  the  strength  of  testimony  that  they  make 
it  easier  for  parents  to  say  goodbye  to  their  disabled  children,  be- 
cause they  can  do  so  in  one  piece  as  opposed  to,  for  example,  the 
dismemberment  that  would  occur  with  an  alternative  procedure? 
Although  we  all  wish  to  relieve  as  much  pain  as  we  can  from  a  par- 
ent's suffering  at  the  prospect  of  a  disabled  or  imminently  dying 
child,  we  can't  say  this  to  the  disabled. 

And  I  want  to  thank  you  again  for  the  opportunity  to  present 
this  testimony  today. 

[The  prepared  statement  of  Ms.  Alvare  follows:] 

Prepared  Statement  of  Helen  M.  Alvare,  Esq.,  on  Behalf  of  the  National 
Conference  of  Catholic  Bishops 

Good  morning  and  thank  you  for  this  opportunity  to  testify.  I  have  been  asked 
to  help  you  consider  the  testimony  you  have  neard  today  from  within  a  moral  frame- 
work. 

The  most  important  testimony  concerning  partial  birth  abortion  that  has  been 
presented  to  you  today  concerns  the  accurate  medical  description  of  what  happens 
during  this  procedure  In  sum,  this  procedure  is  designed  such  that  an  abortionist 
kills  a  human  infant  who  is  partially  delivered  outside  of  his  or  her  mother's  womb. 
The  infant  is  not  directly  anesthetized  to  prevent  pain.  Certainly,  the  infant  is  not 
anesthetized  to  the  point  of  death  in  the  womb  prior  to  his  or  her  partial  delivery 
outside  of  the  mother's  body.  Once  so  delivered,  according  to  the  writings  of  one 
prominent  practitioner  of  this  method,  Dr.  Martin  Haskell,  the  infant  is  killed  by 
inserting  a  pair  of  sharp  curved  scissors  into  the  base  of  the  child's  skill.  The  scis- 
sors are  then  spread  wide  enough  to  insert  a  catheter  to  suction  out  the  contents 
of  the  skull  before  the  head  is  collapsed  and  the  infant  fully  delivered  outside  of 
the  mother. 

One  of  the  clearest  and  most  compelling  guides  to  the  morality  of  any  act  is  the 
physical  structure  of  the  act  itself.  The  above  description  of  the  partial  birth  abor- 
tion speaks  loudly  of  its  own  immorality.  The  partial  birth  procedure  is  nothing 
other  than  the  direct  killing  of  an  innocent  human  being,  an  act  deemed  immoral 
and  socially  unacceptable  through  time  and  across  continents.  Furthermore,  a  num- 
ber of  factors  make  it  particularly  frightening  that  this  kind  of  killing  could  legally 
continue — let  alone  be  knowingly  tolerated  or  even  supported  by  some — in  a  society 
that  hopes  to  have  any  pretensions  about  human  rights. 

First,  the  partial  birth  abortion  kills  the  most  defenseless  among  us.  By  virtue 
of  their  youth,  their  physical  weakness,  their  legal  powerlessness,  and  in  some 
cases,  their  physical  disability,  the  victims  of  partial  birth  abortion  deserve  our  most 
strenuous  protection,  not  one  of  the  most  gruesome  forms  of  death  the  abortion  in- 
dustry has  to  offer.  Particularly  in  a  country  that  prides  itself  on  offering  oppor- 
tunity for  the  weakest  among  us,  the  partial  birth  abortion  is  a  violation  of  every- 
thing we  stand  for. 

Second,  the  partial  birth  abortion  bears  a  far  greater  resemblance  to  infanticide 
than  It  does  even  to  abortion  No  reasonable  person  can  disagree,  once  he  or  she  has 
read  a  description  or  seen  an  accurate  drawing  of  the  partial-birth  abortion  method, 
it  is  one-fiflh  abortion  and  four  fifths  infanticide.  It  kills  a  child  when  80%  of  his 
or  her  body  is  already  outside  the  womb.  And  there  should  certainly  be  a  moral  and 
legal  consensus  in  our  country  that  infanticide  is  a  crime  and  that  it  cannot  be  toler- 
ated in  a  civilized  society. 

This,  the  partial-birth  abortion,  is  the  slippery  slope  many  have  warmed  of  for 
years.  It  was  abortion  advocates  who  established  the  moment  of  "birth,"  the  moment 
the  child  begins  to  exit  the  mother's  womb,  as  the  dividing  line  between  legal  and 
illegal  destruction  of  human  life  In  fact,  when  abortion  advocates  attacked  every 
other  provision  of  the  Texas  abortion  law  in  Roe  v.  Wade,  the  one  provision  they 
did  not  attack  was  a  criminal  ban  on  the  killing  of  a  child  who  had  begun  to  leave 
the  womb.  Roe  v.  Wade,  410  U.S.  113,  117  n.  1  (1973).  In  fact,  that  law  remains 
on  the  books  in  Texas  today. 

But  the  pro-life  community  warned  that  it  would  not  be  long  before  the  same  ar- 
guments used  to  justify  killing  the  unborn  would  be  used  to  justify  killing  bom  hu- 
mans. And  for  a  time,  the  Supreme  Court  itself  slid  a  considerable  distance  down 
that  slope,  invalidating  even  laws  requiring  a  physician  to  care  for  children  who 
have  survived  an  abortion  attempt.  Noting  this  trend,  one  commentator  said  that 


334 

the  Court  had  begun  to  treat  the  event  of  birth  "as  somewhat  like  a  state  border, 
which  an  officer  oione  jurisdiction  may  disregard  if  he  is  following  a  fiigitive  in  hot 
pursuit."  (James  Burtchaell,  "How  Much  is  A  Child  Worth?:  From  Abortion  to  Infan- 
ticide," in  Rachel  Weeping  and  Other  Essays  on  Abortion  (Kansas  City:  Andrews  and 
McMeel  1982)  p.  288).  Such  extremism  has  since  been  tempered  by  the  Court  in 
Webster  and  Casey — ^but  its  spirit  lives  on  among  the  leaders  of  the  legal  abortion 
movement  and  members  of  the  abortion  industry 

If  partial-birth  abortions  remain  legal,  if  this  Congress  allows  them  to  continue, 
what  could  be  next  on  this  slippery  slope?  Killing  children  who  have  emerged  from 
the  womb  3  or  4  inches  more/  That  is,  children  completely  bum,  but  still  attached 
by  an  umbilical  cord?  Killing  them  a  few  minutes  after  complete  birth?  Or  maybe 
a  few  hours  later,  when  a  doctor  has  had  the  opportunity  to  determine  if  the  child 
suffers  any  disabilities?  All  of  these  have  already  been  suggested  by  scholarly  writ- 
ers who  support  late-term  abortions.^ 

Opponents  of  this  bill  keep  asking  whether  enacting  it  would  iust  be  the  first  step 
in  an  efTort  to  ban  all  abortions.  But  the  real  question  should  be  whether  allowing 
this  procedure  would  serve  as  a  step  toward  legalized  infanticide? 

Third,  allowing  the  continued  practice  partial  birth  abortions  will  harm  the  com- 
mon good.  Legally  unchecked,  the  practice  of  partial  birth  abortion  is  spreading. 
Practitioners  fike  Dr.  James  McManon  acknowledged  that  he  was  teaching  other 
doctors  to  perform  partial-birth  abortions.  The  National  Abortion  Federation  noted 
in  the  New  York  Times  that  more  doctors  are  recently  reporting  using  this  method. 
One  doctor  quoted  said  that  not  only  has  he  done  it  and  taught  it  for  the  last  10 
years,  but  he  knows  doctors  in  other  cities  that  do  the  same  (Tamar  Lewin,  "Wider 
impact  is  Foreseen  for  Bill  to  Ban  Type  of  Abortion,"  The  New  York  Times,  Nov. 
6,  1995,  p.  AlO). 

There  is  an  old  axiom  that  those  who  harm  fellow  human  beings  end  iip  doing 
more  harm  to  themselves:  "The  handle  is  more  dangerous  than  the  sword."  By  shut- 
ting themselves  off  from  others'  humanity,  they  end  up  dehumanizing  themselves. 
If  doctors  are  allowed  or  even  encouraged  to  perform  partial-birth  abortions — if 
Americans,  now  exposed  to  them  throudi  this  veiy  legislative  debate,  are  told  that 
they  must  accept  them  as  legal — one  of^the  ultimate  consequences  will  be  a  further 
denigration  of  the  vsilue  of  human  life.  The  common  good  will  suffer. 

A  fourth  reason  the  partial  birth  procedure  is  a  particularly  heinous  procedure  is 
due  to  its  pure  physical  brutality.  Forcibly  dragging  the  greater  part  of  the  infant's 
body  out  of  the  womb  with  forceps.  Stabbing  the  head.  Suctioning  it.  The  very  vio- 
lence of  each  of  these  is  an  assault  upon  the  numanity  of  the  victim,  as  well  as  upon 
the  humanity  of  every  doctor  and  nurse  who  performs  or  witnesses  it. 

Fifth  and  finally,  the  partial  birth  procedure  is  worthy  of  special  condemnation 
because  of  the  cynicism  of  its  inventors  in  calculating  how  to  sKirt  the  law  against 
homicide.  Knowing  that  if  an  intact  child  were  fully  delivered  and  then  killed,  nomi- 
cide  statutes  could  be  applied,  abortionists  like  Dr.  Haskell  calculated  how  to  leave 
some  part  of  the  child  inside  his  or  her  mother  to  attempt  to  gain  the  protection 
of  Roe  V.  Wade.  Such  qmical  manipulation  of  the  law  ought  not  to  be  allowed. 

Turning  to  the  attempts  by  advocates  of  partial  birth  abortion  to  overcome  the  im- 
morality of  the  act  witn  anecdotal  examples.  The  testimony  we  have  heard  todav 
from  mothers  who  have  undergone  partial-birth  abortions  has  been  quite  emotional. 
It  rightly  elicits  from  us  emotional  sympathy  for  the  extremely  difficult  situations 
faced  by  women  struck  by  tragedy  late  in  a  pregnancy.  It  would  be  wrong,  however, 
to  conclude  that  such  a  situation  could  justify  a  particularly  brutal  kind  of  killing 
of  the  innocent. 

One  preliminary  point  here.  It  is  important  to  remember  that  personal  testimony 
about  an  abortion  procedure  is  relevant  to  the  bill  at  issue  today  only  if  it  involves 
a  child  who  was  alive  at  the  time  it  was  partially  delivered  outside  of  the  mother 
and  then  killed.  To  the  extent  that  it  is  true  that  Ms.  Costello's  baby  died  in  the 
womb  from  anesthesia  or  any  other  cause,  of  course,  her  testimony  bears  no  rel- 
evance to  the  procedure  at  issue  today. 

To  the  extent  that  Ms.  Costello  may  have  been  misled,  and  actually  did  undergo 
the  procedure  to  be  banned  by  HJl.  1833,  still,  her  testimony  could  never  change 
the  need  for  the  passage  of  H  Jl.  1833.  For  the  act  of  deliberately  killing  a  vulner- 
able infant  is  wrong  no  matter  how  sad  the  mother  is  about  requesting  the  proce- 
dure, no  matter  how  strongly  she  feels  that  it  is  better  for  a  human  being  to  die 
this  way  than,  for  example,  to  die  naturally  in  the  arms  of  his  or  her  family.  The 


^See,  e.g.,  Michael  Tooley,  "Abortion  and  Infanticide,"  Philosophy  and  Public  A/fairs  1,  no.  2 
(Fall  1972):  37-65;  Joseph  Fletcher,  "Indicators  of  Humanhood:  A  Tentative  Profile  of  Man," 
Hastings  Center  Report  2,  no.  5  (Nov.  1972):  1-4. 
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moral  culpability  or  lack  of  culpability  of  the  one  who  reauests  the  partial  birth 
abortion  cannot  transform  the  killing  itself  from  wrong  to  rignt. 

And  H.R.  1833  is  only  aboutjudging  the  act  itself,  not  the  person.  It  is  most  defi- 
nitely not  about  judging  Ms.  Costello  s  or  any  other  woman's  culpability.  It  is  the 
proper  place  of  law  in  society  to  reflect  our  collective  judgments  about  what  is  objec- 
tively wrong.  And  partial  birth  abortions,  no  matter  the  motivations  which  lead  to 
them,  are  objectively  cruel  to  the  victims,  objectively  wrong. 

We  cannot,  in  particular,  make  this  wrong  act  right  by  asserting  that  the  victim 
was  disabled.  Is  it  not  enough  that  the  disabled  struggle  every  day  in  our  country 
with  prejudices  large  and  small?  Could  Congress  ever  be  in  the  position  of  telling 
them  that  partial  birth  abortions  would  be  allowed  to  continue  on  the  strength  of 
testimony  that  they  are  particularly  necessary  to  make  it  easier  for  the  parents  of 
disabled  children  to  say  "goodbye"  to  their  children  because  they  leave  the  infant 
body  in  one  piece  instead  of  the  many  pieces  produced  by  alternative  kinds  of  abor- 
tions? Although  we  all  wish  to  relieve  as  much  pain  as  we  can  for  a  parent  suffering 
at  the  prospect  of  a  disabled  or  imminently  dying  child,  we  can  never  say  this. 

Thank  you  again  for  this  opportunity  to  present  testimony  today  and  to  clarify 
the  moral  questions  raised  by  the  partial  birtn  abortion  procedure. 

Mr.  Canady.  Thank  you.  We  thank  all  the  members  of  this  panel 
for  your  testimony. 

I  have  a  question  for  Ms.  Shafer.  Dr.  Haskell  has  said  that  you 
never  witnessed  him  perform  a  partial-birth  abortion.  In  fact,  the 
claim  was  made  in  the  full  Judiciary  Committee  during  the  full 
committee  markup,  from  a  letter  by  Dr.  Haskell,  that  your  eye- 
witness account  was  false.  Would  you  like  to  respond  to  those  alle- 
gations that  were  made  against  you  here  in  the  Judiciary  Commit- 
tee? 

Ms.  Shafer.  Yes,  I  would.  Last  July  12,  I  sat  here  as  this  com- 
mittee debated  the  legislation,  and  I  heard  Congressman  Schroeder 
read  a  letter  from  Dr.  Haskell  to  the  Judiciary  Committee,  also 
dated  July  12,  in  which  he  said,  and  I  quote,  "I  have  examined  our 
records  and  found  no  evidence  of  Brenda  Shafer  working  for  us 
during  1993." 

Fortunately,  I  had  previously  provided  the  Judiciary  Committee's 
Constitution  Subcommittee  with  the  pertinent  payroll  records  from 
Kimberly  Quality  Care,  including  their  invoice  to  Dr.  Haskell's  clin- 
ic. After  these  documents  were  circulated,  Congresswoman  Schroe- 
der withdrew  the  particular  allegation,  explaining  it  away  as  re- 
sulting from  confusion  by  my  married  name.  But  it  seemed  peculiar 
to  me  at  the  time  that  neither  she  nor  her  staff  had  contacted  me, 
or  the  subcommittee  staff,  to  request  documentation  before  she  ba- 
sically called  me  a  liar  in  front  of  everybody. 

But  there  was  more  of  that  sort  of  thing  to  come.  In  his  July  12 
letter.  Dr.  Haskell  also  said  that  my  account  was  "inaccurate,"  be- 
cause "she  describes  procedures  at  26V2  weeks  and  25  weeks.  This 
is  contrary  to  my  own  self-imposed  and  established  limit  of  24 
weeks." 

But  in  recent  times  I've  seen  an  article  published  in  American 
Medical  News,  July  5,  1993,  just  a  few  months  before  I  worked  for 
him,  in  which  Dr.  Haskell  said  that  he  performs  the  procedure  up 
to  25  weeks,  which  conflicts  with  his  letter  to  the  Judiciary  Com- 
mittee. 

Also,  in  Dr.  Haskell's  1992  paper  describing  the  partial-birth  pro- 
cedure, dilation  and  extraction  for  the  late  second-trimester  abor- 
tion, which  you  have  all  seen,  he  wrote,  "This  author  routinely  per- 
forms this  procedure  on  all  patients  20  through  24  weeks  LMP 
[last  menstrual  period]  with  certain  exceptions.  The  author  per- 
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forms  the  procedure  on  selected  patients  25  through  26  weeks  LMP 
[last  menstrual  period]."  Keep  in  mind  that  the  26V2-week  little 
boy  had  Down  sjoidrome,  and  that  was  a  "special  case." 

Mr.  Canady.  You  have  provided  the  subcommittee  with  a  copy  of 
a  letter  written  by  one  of  our  colleagues  here  in  Congress,  Con- 
gresswoman  Lynn  Rivers,  to  one  of  her  constituents.  In  that  letter, 
Ms.  Rivers  writes  of  you,  "The  nurse  was  repudiated  by  the  doctor 
of  the  clinic  because  she  had  worked  at  the  facility  for  only  three 
days  and  had  not  assisted  surgically.  So  she  was  never  in  a  posi- 
tion to  observe  the  actual  procedure.  Even  more  importantly,  this 
nurse  was  unwilling  to  testify  imder  oath  or  submit  herself  to  cross 
examination  in  front  of  Congress,  even  though  she  was  sitting  in 
the  hearing  room  while  testimony  was  being  taken.  Unfortunately, 
her  comments  are  being  repeated  as  fact." 

[The  information  follows:] 
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Mr.  Canady.  Were  you  ever  unwilling  to  testify  before  Congress 
about  what  you  saw  at  Dr.  Haskell's  clinic? 

Ms.  Shafer.  No,  sir,  I  have  always  come  forth  when  I've  been 
asked.  On  the  subcommittee  of  the  Congress,  I  came  in  after  that 
committee,  but  I  did  sit  here  in  the  markup.  Then  I  was  asked  to 
testify  before  the  Senate,  which  I  did  very  readily.  Then  I  was 
asked  to  testify  today,  which  I  came  here  also.  And  every  time  I've 
ever  been  asked  to  do  anything,  I've  done  it.  But  I  find  it  awfully 
funny  that  Dr.  Haskell  was  asked  to  testify  at  that  first  hearing, 
which  he  declined.  He  was  also  asked  to  testify  at  the  Senate  com- 
mittee, which  he  declined.  He  was  also  asked  to  come  here  today, 
and  I  don't  think  I  see  him  anywhere. 

Mr.  Canady.  OK,  Thank  you  very  much.  I  don't  have  any  more 
questions  at  this  point. 

Mr.  Watt,  I  believe  you  had  about  3  minutes  remaining  on  your 
time. 

Mr.  Watt.  Mr.  Chairman,  I  doubt  that  I  will  take  three  minutes, 
but  I  do  want  to  express  my  thanks  to  all  of  these  witnesses  for 
being  here  today. 

I,  when  I  was  in  the  State  legislature  for  a  very  short  period  of 
time,  was  oflen  asked  my  position  on  abortion,  and  since  I've  been 
an  elected  official  at  this  level,  I've  been  asked  my  position  on  abor- 
tion. And  I  think  these  witnesses,  all  of  them,  confirm  in  my  own 
mind  the  position  that  I  have  always  taken,  which  is  that  my  posi- 
tion on  abortion  is  really  irrelevant.  The  people  who  have  to  really 
wrestle  with  this  every  day  are  the  people  who  are  confronted  with 
it.  And  seeing  the  whole  range  of  emotions  and  positions  reaffirms 
my  belief  that  this  can  only  be  an  individual  personal  decision  of 
the  mother  and  the  family,  in  consultation  with  whomever  they 
wish  to  bring  into  that  consultation.  And  I  thank  all  four  members 
of  this  panel  for  helping  me  to  reaffirm  that  today. 

I  yield  back  the  balance  of  my  time. 

Mr.  Canady.  Thank  you,  Mr.  Watt. 

Mr.  Hyde. 

Mr.  Hyde.  Thank  you  very  much. 

I  totally  respect  the  views  of  my  friend  from  North  Carolina,  and 
I  have  nothing  but  admiration  and  esteem  for  every  member  of  the 
panel  that  we  ve  just  heard.  I  have  a  different  view,  and  I  don't  in- 
sist I'm  right  and  you're  wrong;  I  just  have  a  different  view. 

I  think  being  elected  to  Congress,  I  think  being  a  human  being, 
a  member  of  the  human  family,  we  all  have  a  duty  to  protect  the 
innocent,  vulnerable,  and  defenseless.  We  are  our  brother's  keeper. 
And  I  think  an  unborn  child  is  a  member  of  the  human  family,  and 
I  think  that  unborn  child,  no  matter  how  tiny,  no  matter  how  de- 
fective by  our  standards,  is  entitled  to  life,  liberty,  and  the  pursuit 
of  happiness.  And  when  a  mother — and  it's  so  easy  for  me  to  say; 
I  know  that,  but  when  she  decides  that,  for  whatever  reason,  that 
her  unborn  child  must  be  disposed  of,  then  who's  going  to  protect 
that  child?  Is  that  child  worth  protecting?  How  much  value  do  we 
assign  to  that  child?  It's  not  a  person,  said  the  Supreme  Court  arbi- 
trarily. 

I  feel  differently.  I  feel  that  we're  all  brothers  and  sisters;  every 
child  is  made  in  the  image  and  likeness  of  God;  no  matter  how  de- 
fective or  how  handicapped,  it's  a  call  for  our  love. 
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■  And  I'd  like  to  use  the  rest  of  my  time  just  reading  a  letter  that 
was  received  by  Mr.  Canady  from  a  lady  in  Oak  Park,  IL.  I  used 
to  represent  Oak  Park.  And  I'd  like  you  to  listen  to  this. 

Dear  Congressman  Canady: 

In  June  of  1993  I  was  5  months  along  canying  twins.  My  husband  and  I  were 
notifled  that  one  of  the  twins,  our  daugnter  Mary,  suffered  from  a  severe  neural 
tube  defect.  Mary's  prognosis  for  life  was  slim,  and  her  chance  at  normal  develop- 
ment nonexistent.  Her  severe  abnormality  complicated  the  twin  pregnancy  and  spe- 
cialists encouraged  anmiocentesis  and  Mary's  abortion. 

Though  severely  disabled,  we  knew  that  Mary  was  a  member  of  our  family  and 
was  entitled  to  live  out  her  allotted  time  without  being  assaulted  by  instruments 
or  chemicals.  When  it  became  clear  that  Mary,  whose  brain  had  developed  outside 
of  her  skull  (an  occipital  encephalocele)  would  not  survive  normal  labor,  we  opted 
for  a  cesarean  delivery. 

Bom  December  13,  1993,  a  minute  after  her  healthy  big  brother  Will,  Mary  lived 
6  hours  cradled  p)eacefully  in  her  father's  arms.  She  was  with  us  long  enough  to 
greet  her  grandparents  and  our  close  friends.  She  also  gave  a  special  gift  to  other 
children:  tne  girt  of  life.  On  the  day  of  her  ftineral  we  received  a  letter  from  the 
Regional  Organ  Bank  of  Illinois.  Our  daughter's  heart  valves  were  a  match  for  two 
Chicago  infants,  critically  ill  at  the  time  of  Mary's  birth.  We  have  learned  that  even 
encephalic  babies  and  meningomyelocele  children  like  our  Mary  can  give  life,  or 
sight,  or  strength  to  others. 

The  death  of  a  child  is  the  most  tragic  experience  many  of  us  will  ever  face.  As 
parents,  we  can  do  only  what  we  can — insure  that  our  children  do  not  suffer.  As 
we  now  know,  when  their  natural  time  comes,  it  can  be  comforting  that  their  short 
life  has  become  a  gift  to  others. 

Our  daughter,  living  less  than  a  day,  saved  the  lives  of  two  other  children.  Which 
of  us,  even  after  decades  of  living,  can  make  the  same  claim? 

Sincerely,  Jeannie  Wallace  French. 

Thank  you,  Mr.  Chairman.  I  ask  that  this  be  made  a  part  of  the 
record. 
Mr.  Canady.  Without  objection. 
[The  information  follows:] 
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J.W.  FroKb 

738  S.  East  Ave. 

Oak  Park,  IL  60304 

7M-«48-916S 


Charles  T.  Canady 

Chairman,  Conunittee  on  the  Comdtution 

1222  Longwonh 

Washington,  £>C   20S1S 

October  30.  199S 

Dear  Congressman  Canady, 

Opponents  of  HR  1833,  The  Partial-Birth  Abortion  Ban  Act,"  claim  that  partial-birth 
abortion  is  justifiable  when  performed  on  babies  with  disabilities.  Please  consider  the 
personal  experience  of  our  fiimily  as  you  debate  HR  1833  on  the  floor  of  the  House. 

In  June  of  1993  1  was  S  months  along  carrying  rwins.  My  husband  and  I  were  notified  that 
one  of  the  twins,  our  daughter  Maiy,  suffered  fi'om  a  severe  neural  tube  defect.  Mary's 
prognosis  for  life  was  slim,  and  her  chance  at  normal  development  nonexistent.  Her  severe 
abnormality  complicated  the  twin  pregnancy  and  specialjsts  encouraged  amniocentesis  and 
Maiy's  abonion. 

Though  severely  disabled,  we  knew  that  Mary  was  a  member  of  our  Eamiiy  and  was  entitled 
to  live  out  her  allotted  time  without  being  assaulted  by  instruments  or  chemicals.  When  it 
became  clear  that  Maiy,  whose  brain  had  developed  outside  of  her  skull  (an  occipital 
encephalocele)  would  not  survive  norma]  labor,  we  opted  for  a  Cesarean  delivery. 

Bom  December  13,  1993,  a  minute  after  her  healthy  big  brother  Will,  Maiy  lived  6  hours 
cradled  peacefully  in  her  father's  arms.  She  was  with  us  long  enough  to  greet  her 
grandparenu  and  our  close  friends.  She  also  gave  a  special  gift  to  other  children:  The  gift 
of  life.  On  the  day  of  her  funeral  we  received  a  letter  iram  the  Regional  Organ  Bank  of 
Illinois.  Our  daughter's  heart  vaNes  were  a  match  for  2  Chicago  infanu,  critically  ill  at  the 
time  of  Mary's  birth.  We  have  learned  that  even  anencephalic  babies  and  meningomyelocele 
children  like  our  Mary  can  give  life,  or  sight,  or  strength  to  others. 

The  death  of  a  child  is  the  roost  tragic  experience  many  of  us  will  ever  fisce.  As  parents,  wc 
can  do  only  what  we  can  —  insure  that  our  children  do  not  suffer.  As  we  now  know,  when 
their  natural  time  comes  it  can  be  comforting  that  their  short  life  has  become  a  gift  to 
others. 

Our  daughter,  living  less  than  a  day,  saved  the  lives  of  two  other  children.  Which  of  us,  even 
after  decades  of  living,  can  make  the  same  claim? 


Sincerely, 

Jcaimic  Wallace  French 
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Ms.  CosTELLO.  May  I  respond  to  that,  if  possible? 

Mr.  Canady.  Well,  we're  going  to — I'd  yield  now  to  Mr.  Conyers. 

Ms.  CosTELLO.  There's — OK,  I  m  sorry. 

Mr.  Conyers.  Well,  Mr.  Chairman,  we've  been  here  all  day  with 
the  witnesses,  and  I  don't  see  what  a  few  seconds  or  maybe  an 
extra  minute  given  to  Ms.  Costello  would  do  to  harm  the  proceed- 
ings. 

Mr.  Canady.  OK,  we'd  be  happy  for  you  yield  to  Ms.  Costello. 

Mr.  Conyers.  You  don't  have  to  help  me  yield  to  her.  I'm  going 
to  do  that.  I  was  thinking  that  you  might  be  the  one  to  do  it. 

Ms.  Costello.  And  I  would  greatly  appreciate  it 

Mr.  Conyers.  I  would  be  happy  to  yield  to  the  lady. 

Ms.  Costello.  Thank  you  very  much. 

Mr.  Conyers.  You're  more  than  welcome. 

Ms.  Costello.  I  would  like  to  respond  to  Representative  Hyde. 
I  was  able  to  testify  next  to  Ms.  French  in  the  Senate  Judiciary 
hearings,  and  I  found  her  story  beautiful  and  compelling.  There 
was  a  major  difference  between  her  story  and  ours,  and  that  she 
was  carrying  twins.  They  were  able  to  do  a  cesarean  section  due 
to  the  life  of  Paul,  her  other  son,  who  was — life  was  in  jeopardy  at 
any  other  procedure.  So  being  able  to  do  a  cesarian  on  it  because 
there  was  a  live  baby  in  her  womb — that  was  not  an  option  for  us. 
Doctors  have  an  ethical  problem  with  doing  a  cesarian  on  a  baby 
who  is  not  going  to  survive  and  putting  the  woman's  life  at  risk. 
That  is  what  the  experts  at  Cedar  Sinai  told  me;  that  is  what  the 
board  at  Cedar  Sinai  told  me.  There  was  a  very  big  concern  about 
risking  major  surgery  to  me  for  my  daughter  to  die  the  minute  the 
umbilical  cord  was  cut. 

I  agree  with  you  wholeheartedly  about  the  life  of  the  unborn. 
That  is  why  I  have  respected  you  for  many  years.  I  don't  want  to 
be  put  in  a  category  that  somehow  we  did  not  respect  our  children 
or  that  somehow  we  were  looking  for  an  easy  way  out;  we  were  not. 

Mr.  Hyde.  Would  the  gentleman  yield? 

Mr.  Conyers.  I'd  be  happy  to  yield  to  you,  Mr.  Chairman. 

Mr.  Hyde.  I  thank  you  for  your  courtesy.  Would  you,  just  for  a 
second? 

Mr.  Conyers.  Of  course. 

Mr.  Hyde.  Your  condition  was  life-threatening,  was  it  not? 

Ms.  Costello.  There — that  is  a  big  discrepancy,  whether  it  was 
life-threatening  or  health -threatening,  and  this  is  the  big  problem 
that  you  guys  are  all  facing.  Can  they  prove  my  life  was  in  danger? 
Or  they  can  prove  my  health  was  in  danger?  This  is  the  big  di- 
lemma. 

Mr.  Hyde.  Did  you  believe  your  life  was  in  danger? 

Mr.  Conyers.  Wait  a  minute.  Mr.  Chairman,  could  we  yield  the 
chairman  of  the  committee  some  additional 

Mr.  Hyde.  Oh,  I'm  sorry.  We'll  talk  later. 

Ms.  Costello.  In  order 

Mr.  Hyde.  I'm  sorry,  I  didn't  mean  to  transgress  on  your  time. 

Mr.  Canady.  We'll  have  a  second  round,  if  you  want. 

Mr.  Conyers.  Oh,  fine. 

Well 

Ms.  Costello.  Thank  you,  Mr.  Conyers. 


343 

Mr.  CoNYERS.  First  of  all,  I  appreciate  the  opportunity  for  all  of 
you  to  come  forward.  We  have  an  attorney  here  on  the  panel,  and 
I'm  just  trying  to  review  some  fundamental  constitutional  law. 

As  I  understand  it,  the  Supreme  Court  establishes  the  interpre- 
tation of  the  Constitution,  and  that  being  the  case  makes  it  very 
difficult  for  anybody,  any  court  or  any  laws  under  the  State,  to 
make  decisions  different  from  the  Supreme  Court's  interpretation. 

Ms.  Alvare.  Could  I  respond? 

Mr.  CoNYERS.  Yes,  you  can  in  a  little  while. 

Ms.  Alvare.  OK 

Mr.  CoNYERS.  The  problem  that  we  have  is  there  is  a  constitu- 
tional question  in  Roe  v.  Wade,  and  that  makes  it  hard  for  the  Con- 
gress to  get  in  between  it.  That's  why  we've  had  these  fights  over 
who  goes  to  the  Supreme  Court.  The  Supreme  Court  can  reverse 
itself,  but  it's  very  hard  for  the  Congress  to  change  the  Supreme 
Court's  constitutional  interpretation.  Now  that  creates  a  pretty  big 
problem. 

So  any  suggestion  by  you,  or  any  Congressman  or 
Congressperson,  for  that  matter,  that  we  should  try  to  change  this 
interpretation  is  very  difficult  because 

Ms.  Alvare.  If  I  could 

Mr.  CoNYERS.  Yes,  sir? 

Mr.  Canady.  The  gentleman's  time  has  expired. 

Mr.  CoNYERS.  Well,  I  realize  it  expired,  sir.  I  yielded  to  the  chair- 
man of  the  committee 

Mr.  Canady.  Sure. 

Mr.  Conyers  [continuing].  And  to  a  witness. 

Mr.  Hyde.  I  ask  unanimous  consent  the  gentleman  have  3  addi- 
tional minutes. 

Mr.  Canady.  Without  objection. 

Mr.  Hyde.  Thank  you. 

Mr.  Conyers.  Well,  that's  very  generous,  Mr.  Chairman.  I  appre- 
ciate that. 

So  think  of  our  dilemma.  The  problem  is  that  this  case  or  that 
this  legislation  is  probably,  as  has  been  posited  many  times,  if  it 
were  to  become  law,  would  probably  be  unconstitutional.  Now  this 
puts  a  problem  on  the  President,  since  we  can  pass  all  the  uncon- 
stitutional laws  we  want,  and  he  has  pointed  out  already  that  there 
are  several  infirmities  in  this  law. 

To  put  it  simply,  there  is  no  life-and-health  exception  in  this  leg- 
islation. Now  it  would  seem  to  me  that  those  who  really  wanted 
this  law  could  have  availed  themselves  of  the  opportunity  to  make 
such  an  exception,  which  would  at  least  take  away  the  constitu- 
tional infirmity. 

Ms.  Alvare.  Could  I  respond  to  the  constitutional  question? 

Mr.  Conyers.  The  second  problem — I  want  you  to  answer  all  of 
these. 

Ms.  Alvare.  OK 

Mr.  Conyers.  And  we've  got  all  day.  You're  not  going  anywhere. 

Ms.  Alvare.  No,  not  anymore.  [Laughter.] 

Mr.  Conyers.  OK,  all  right. 

The  second  problem  is  the  undue  burden  on  previability  abor- 
tions as  opposed  to  postviability  abortions,  a  serious  problem. 
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Finally,  the  language  that  was  used  in  the  bill,  containing  very 
little  medical  terminology,  is  probably  in  trouble  because  of  vague- 
ness. The  President  has  already  announced  that. 

So  I  was  hoping  that  this  hearing  would  be  a  hearing  in  which 
these  problems,  already  flagged,  would  be  corrected,  but,  alas,  I  am 
wrong.  I  invite  your  response.  I'm  sure  the  chairman  will  give  you 
enough  time  to  respond. 

Ms.  Alvare.  Thank  you. 

The  prior  hearing  did  consider  some  of  these  constitutional  ques- 
tions, but  I  will  mention  a  few  things.  First,  you  are  referring  to 
Roe  V.  Wade  in  1973,  which  said  that  even  in  the  third  trimester 
States  could  not  prohibit  abortions  for  the  mother's  life  or  health. 
A  couple  of  things:  No.  1,  the  plaintiffs  in  Roe  v.  Wade — and  you'll 
see  it  on  page  117  of  that  decision  on  footnote  1 — specifically  de- 
clined to  challenge  the  Texas  statute  insofar  as  it  forbade  killing 
a  child  in  the  process  of  delivery.  That  is  exactly  the  procedure  that 
we're  talking  about  here  today. 

Indeed,  therefore,  there  is — the  conclusion  is  easily  reached  that, 
even  if  Roe  may  be  applied  to  this  in  the  future  by  a  court  that 
interprets  Roe  to  extend  it,  they  would  have  to  make  a  new  inter- 
pretation of  the  Constitution  to  do  so.  Roe,  as  it  stands,  would  not 
even  apply  to  this.  In  fact,  it  left  it  explicitly  undecided,  and  that 
law  prohibiting  killing  in  the  process  of  delivery  is  still  on  the 
Texas  books  today. 

Mr.  Canady.  The  gentleman's  time  has  expired.  I  believe  the 
gentleman  from  South  Carolina,  whom  I'm  going  to  recognize  now, 
will  yield  to  you.  The  gentleman  from  South  Carolina. 

Mr.  CONYERS.  But,  Mr.  Chairman,  might  not  the  witness  finish 
her  response  to  my  question? 

Mr.  Canady.  Mr.  Conyers 

Mr.  Conyers.  Does  her  time  get  cut  off  because  mine  is  expired? 

Mr.  Canady.  Could  you 

Mr.  Conyers.  Could  you  just  answer  it  for  the  record? 

Mr.  Canady.  She's  going  to  answer,  if  you'll  bear  with  us,  Mr. 
Conyers. 

Mr.  Conyers.  I'll  be  delighted 

Mr.  Canady.  You've  had  about — ^you've  had  about  8  minutes,  and 
we  thought  you  were  getting  additional  time,  so  she  could  answer. 
You  took  up  most  of  the  time.  I'm  going  to  recognize  the  gentleman 
from  South  Carolina. 

Mr.  Inglis.  And  I'd  be  happy  to  yield  to  you  to  answer,  continue 
your  answer. 

Ms.  Alvare.  Thank  you  very  much. 

Mr.  Conyers.  Thank  you  very  much,  sir. 

Ms.  Alvare.  I  would  also  mention,  too.  Congressman  Conyers, 
that  Lawrence  Tribe,  who  has  before  this  body,  and  other  commit- 
tees before,  supported  legally  abortion  on  the  terms  of  Roe  v.  Wade, 
and  his  book  also,  "The  Clash  of  Absolutes,"  has  acknowledged  that 
Roe  doesn't  necessarily  apply  here,  No.  1. 

No.  2,  this  bill  does  already  have  a  life-of-the-mother  exception, 
and  the  President  even — I  am  with  the  National  Conference  of 
Catholic  Bishops — the  President  acknowledged  that  in  a  response 
letter  to  Cardinal  Bevilacqua,  who  wrote  to  him  about  the  bill,  that 
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the  President  understands  this  bill  clearly  to  have  a  life-of-the- 
mother  exception. 

So — and  then  with  regard  to  the  next  question,  which  is,  Is  this 
an  "undue  burden,"  which  is  the  test  set  up  by  the  Casey  Supreme 
Court  decision  on  previability  decisions — now,  as  we  all  know, 
"undue  burden"  is  a  standard  that  is  a  little  like  trying  to  nail  jello 
to  a  tree;  it's  difficult  to  understand  exactly  what  the  bour-daries 
of  it  are,  except  that  one  of  the  things  that  is  clear  from  this  is  that 
it  would  be  an  undue  burden  to  undo  or  to  make  illegal  a  kind  of 
abortion  under  the  present  law,  and  not  because  I  morally  support 
it,  but  because  that's  what  the  law  says,  if  it  were  the  case  that 
no  other  kind  of  abortion  procedure,  for  example,  would  suffice  in 
the  case  of  saving  a  mother's  life. 

But  we  know  from  testimony  or,  in  fact,  from  a  public  statement 
made  by  the  author  of  the  Nation's  most  prominently-used  textbook 
that,  not  only  did  he  say  to  the  American  Medical  News  he  couldn't 
think  of  a  health  situation  that  would  require  this  in  response  to 
it,  but  also  that,  in  fact,  it  would  pose  additional  health  burdens 
to  the  mother. 

Finally,  with  regard  to  the  language  of  this  void  for  vagueness, 
in  fact,  the  language  of  this — and,  of  course,  the  vagueness  stand- 
ard is  one  that  must  be  considered  in  connection  with  the  criminal 
statute,  such  as  this  is — the  language  of  this  is  so  explicitly  clear, 
about  delivering  some  part  of  the  child  and  then  killing  it;  it 
doesn't  get  into  now  the  child  is  killed  once  it  is  partially  delivered; 
it  doesnt  get  into  how  the  partial  delivery  is  done.  It,  in  fact,  is 
very  physically  precisely  explicit  about  partial-delivery  killing  and 
then  full  delivery.  Not  only  is  that  something  that  any  laywoman 
like  mvself  would  know  who  has  given  birth,  any  person  who  hasn't 
given  birth  would  also  be  familiar  of  it,  from  any  hearing  about  the 
birthing  process,  let  alone  a  doctor  who  has  performed  thousands 
of  abortions. 

Thank  you  very  much  for  that  opportunity. 

Mr.  CoNYERS.  Would  the  gentleman  allow  me  a  comment? 

Mr.  Canady.  I'd  be  happy  to. 

Mr.  CoNYERS.  I  thank  him  very  much. 

I  appreciate  it.  That's  the  most  thorough  explanation  of  the  posi- 
tion of  those  who  hold  your  views  that  I  have  heard.  Let  me  ask 
you,  why  you  didn't  mention  that  the  Ohio  Federal  court  has  en- 
joined a  law  similar  to  this.  Was  it  because  you  don't  know  it? 

Ms.  Alvare.  No,  it's  because  the  law  isn't  really  similar  to  this. 

Mr.  CoNYERS,  Oh,  I  see.  OK  All  right,  then  let  me  ask  you  about 
the  other  law  professors  who  may  be  as  constitutionally  intelligent 
as  Mr.  Tribe,  who  we've  enioyed  seeing  before  the  Judiciary  Com- 
mittee over  the  years,  who  nave  a  different  view  from  Mr.  Tribe's. 

Ms.  Alvare.  It's  my  understanding 

Mr.  Conyers,  Do  their  views  count  for  anything? 

Ms.  Alvare.  The  only  interpretation  that  I  have  heard  contrary 
is  that,  I  believe,  of  Walter  Delinger,  who  I  believe  is  within — is 
working  for  White  House  counsel.  He  has  testified,  even  before  he 
came  to  the  White  House,  for,  for  instance,  the  Freedom  of  Choice 
Act 

Mr.  Conyers.  But  you  haven't  heard  of  any  others? 

Ms.  Alvare.  No.  In  fact,  it  is 
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Mr.  CONYERS.  OK,  well,  I'll  help  you  there.  Now  the  President's 
letter,  have  you  heard  about  the  President  writing  a  letter 

Ms.  Alvare.  I'm  quite  familiar  with  it,  yes;  thank  you. 

Mr.  CoNYERS.  Would  you  address  the  problems  that  he  has 
raised  with  this  measure,  if  we  have  time  and  if  the  gentleman 
from  South  Carolina  will  continue  to  yield? 

Mr.  iNGLis.  I'd  be  happy  to  yield. 

Ms.  Alvare.  Thank  you. 

The  President's  primary  objection  is  what  he  thinks  is  required 
by  Roe  v.  Wade  in  terms  of  "health"  of  the  mother.  It  has  been  ex- 
plained to  the  White  House  Counsel's  Office  that  Roe  v.  Wade  ex- 
plicitly did  not  consider  an  abortion  procedure,  or  what  is  called  an 
abortion  procedure,  in  which  the  child  is  partially  delivered  before 
being  terminated.  When  asked  to  comment  on  this  explicitly  and  to 
counter  that  argument  that  Roe  does  not  apply,  we  have  had  no  re- 
sponse from  the  White  House  so  explicit. 

Mr.  CoNYERS.  There's  a  lot  more  in  that  letter.  Do  you  know 

Mr.  Canady.  I'm  sorry,  the  gentleman's  time  has  expired.  We 
will  have  a  second  round,  and  you  can — I'd  be  happy  for  you  to  con- 
tinue. I  would  yield  time  now  to  Ms.  Alvare,  if  there  are  any  addi- 
tional comments  that  you  want  to  make  in  response  to  the  ques- 
tion. 

Ms.  Alvare.  Just  my  understanding,  which  is,  in  part,  a  ques- 
tion to  the  Congressman,  that  the  nub  of  the  President's  problem 
with  this  bill  as  it  stands  is,  as  I've  mentioned,  the  absence  of  a 
"health"  exception.  The  nub  of  the  constitutional  response  to  that 
is  that  there  is  no  basis  for  claiming  that  Roe  applies  here  and, 
thus,  requires  the  "health"  exception.  And  that — there  are  a  lot  of 
other  things  that  were  said  in  the  letter,  but  none  that  go  explicitly 
to  your  question  about  the  constitutional  rationale  here.  It  was 
more  about  his  feelings  about  the  issue  generally. 

Mr.  Canady.  I  don't  have  any  additional  questions.  Mr.  Hyde. 
I'm  sorry,  Mr.  Conyers  and  then  Mr.  Hyde. 

Mr.  Conyers.  Well,  I  thank  you  very  much. 

Ms.  Alvare.  Thank  you. 

Mr.  Conyers.  This  is  very  helpful. 

Let  us  turn  now  to  the  testimony  of  Professor  Seidman  from 
Georgetown  Law  School.  You're  familiar  with  his  testimony,  I  pre- 
sume? 

Ms.  Alvare.  Yes. 

Mr.  Conyers.  OK.  He  testified  pretty  clearly  that  the  measure 
that  we're  discussing  is  unconstitutional.  Do  you  take  exception  to 
the  statements  that  he  made? 

Ms.  Alvare.  Yes,  I  do,  because  in  the  end 

Mr.  Conyers.  In  which  respects? 

Ms.  Alvare.  I'll  tell  you,  his  major  contention  is  that  Roe  v. 
Wade  requires  a  "health"  exception  and  that  this  bill,  under  the 
Casey  test,  is  an  undue  burden.  And  I  can't  explain  myself  any 
more  clearly  than  I  have  previously,  that  you  simply  cannot  make 
the  legal  case  that  Roe  applies  to  a  procedure  whereby  the  child  is 
partially  delivered 

Mr.  Conyers.  Sure. 

Ms.  Alvare  [continuing].  Before  being  killed. 

Mr.  Conyers.  You've  made  that  very  clear. 
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Ms.  Alvare.  Yes. 

Mr.  CoNYERS.  Professor  Seidman  doesn't  understand  it;  and  the 
President  through  his  counsel  don't  understand  it. 

Ms.  Alvare.  fm  not  sure  it's  a  question  of  understanding  or  sim- 
ple— there  hasn't  been  a  clear  response  to  it.  I'm  not  sure  if  they 
understand  or  not,  in  so  much  as  we  simply  don't  know  what  their 
response  to  that  argument  is. 

Mr,  CoNYERS.  Well,  I  thought  the  President  raised  Roe  very  ex- 
plicitly in  his  letter. 

Ms.  Alvare,  But  we,  in  return,  spoke 

Mr.  Conyers.  You  need  some  clarification  on  the  President's  let- 
ter, is  that  it? 

Ms,  Alvare,  No,  actually,  I'm  very  clear  on  the  President's  letter. 
He  raised  Roe  v,  Wade.  He  said  it  requires 

Mr.  Conyers,  But  then  you  don't  think  he — ^you  don't  know  if  he 
understands  it  or  not,  but  you  don't  need  any  further  explanation 
on  the  letter? 

Ms,  Alvare.  What  I  can  say  is  that,  from  all  the  explanation 
that  he  has  given  publicly,  it  is  clear  that  either  he  disagrees  with 
our  argument  regarding  Roe — it  is  not  that  he  doesn't  know  it,  be- 
cause we  have  communicated  to  the  White  House;  he  disagrees 
with  it.  All  I'm  saying  is  I  don't  know  why  he  disagrees  or  on  what 
basis  he  disagrees 

Mr.  Conyers.  Well,  wouldn't  another  letter  help  clear  that  up  in 
your  mind? 

Ms.  Alvare.  We  would  be  happy  for  any  communication  from  the 
White  House  that  would  go  exclusively  to  the  constitutionality 
being  raised 

Mr.  Conyers.  Well,  then  you  do  need  another  letter. 

Ms.  Alvare.  Well,  we  have  asked  for  one,  yes.  I  mean,  we  have 
asked 

Mr.  Conyers.  Yes,  OK. 

Ms.  Alvare  [continuing].  For  communication,  but- 


Mr.  Conyers.  May  I  join  you  in  that  request?  I  think  the  more 
light  we  shed  on  this,  the  better  we  will  respect  each  other's  posi- 
tions. And,  ai)parently,  the  President's  position  is  not  clear  now. 

Ms.  Alvare.  We  would  be  very,  very  pleased 

Mr.  Conyers.  OK 

Ms.  Alvare  [continuing].  To  have  the  President's  position 
brought  to  the  American  public  and  explained  in  as  excruciating  of 
detail  as  is  possible. 

Mr.  Conyers.  Well,  I  don't  know  why  we  have  to  excruciating 
about  it.  How  about  just  a  simple  explanation. 

Ms.  Alvare.  Simply  bv  just  adding  vocabulary 

Mr.  Conyers.  How  about  just  a  simple  explanation  that  every- 
body in  America,  including  you,  can  understand? 

Ms.  Alvare.  We  would  be  delighted  for  that. 

Mr.  Conyers.  All  right,  count  me  in  as  one  of  your  allies  on  that 
subject. 

Now  if  it  turns  out.  Attorney,  that  the  Ohio  court  that  enjoined 
a  law  similar  to  this  one,  that  you  happen  to  be  incorrect,  heaven 
forbid,  but  just  in  the  possibility  that  you  might  be  wrong,  just  in 
the  possibility  that  Professor  Sideman  might  be  right,  iust  in  the 
possibility  that  the  President  of  the  United  States  with  his  infinite 
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number  of  attorneys  and  advisors  and  counsel  might  happen  to  be 
correct,  and  might  be  explaining  this  as  plainly  as  they  can,  would 
that  have  an  effect  upon  your  appreciation  for  what  you  have  said 
here  today? 

Ms.  Alvare.  Two  brief  points:  one 

Mr.  CoNYERS.  I  said,  would  it,  yes  or  no? 

Ms.  Alvare.  I  cannot  answer  it  without- 


Mr.  CoNYERS.  You  can't  answer  yes  or  no? 

Ms.  Alvare  [continuing].  Saying  that  the  Ohio  law  is  not 

Mr.  Conyers.  Oh,  no,  that's  your  opinion.  I  said,  suppose  it 
turned  out  differently.  I  understand  what  your  view  is.  If  it  turned 
out  differently,  yes  or  no,  would  it  affect  your  position? 

Ms.  Alvare.  I'm  sorry,  I  can't  agree  with  the  premise  that  the 
President's  interpretation 

Mr.  Conyers.  I  didn't  ask  you  to  agree  with  the  President's 
premise.  I  asked  you  to  answer  the  question. 

Ms.  Alvare.  I'm  sorry,  sir,  I  am  not  able  to  with  those  premises. 

Mr.  Conyers.  Well,  thank  you  very  much  anyway. 

Ms.  Alvare.  Thank  you. 

Mr,  Canady.  Mr.  Hyde. 

Mr.  Hyde.  Yes,  thank  you. 

You  understand,  Ms.  Alvare,  sometimes  this  has  the  form  of  a  di- 
alog but  the  reality  of  a  monolog;  you  understand  that.  [Laughter.] 

You've  kind  of  got  to  cope  in  these  hearings. 

The  President  has  great  lawyers,  and  because  he's  the  President, 
they're  always  right.  Lawyers  never  disagree,  isn't  that  your  expe- 
rience, IVIs.  Alvare? 

Ms.  Alvare.  Oh,  absolutely.  Absolutely.  [Laughter.] 

What  I'm  simply  trying  to  communicate  is  that,  in  all  honesty, 
with  not  only  our  belief,  but  also  with  the  addition  of  some  lawyers 
who  do  not  traditionally  support  our  position — and  Lawrence  Tribe 
is  a  very  good  example  of  that — there  is — there  is  a  significant  body 
of  belief  among  lawyers,  which  is  almost  as  good  as  you're  going 
to  get  in  most  cases,  that  one  cannot  see  how  Roe  could  directly 
apply  here,  and  that  even  if  a  court  were  to  say  in  the  future, 
"We're  going  to  extend  Roe  to  apply  here,"  that  even  then  this 
would  fail  under  the  Casey  "undue  burden"  test. 

Mr.  Hyde.  Well,  even,  I  understand.  Justices  on  the  Supreme 
Court  can  disagree,  and  that  decisions  occasionally  come  down  5- 
to-4;  isn't  that  your  experience? 

Ms.  Alvare.  Absolutely. 

Mr.  Hyde.  Now  we  have  a  press  release  from  Planned  Parent- 
hood Federation  of  America  for  immediate  release  March  21.  It's  on 
our  table  somewhere.  And  it  says,  'The  truth  is  that  the  D&X"— 
I  suppose  that's  their  shorthand  for  partial-birth  abortion.  I  don't 
know  where  "D&X"  is  found;  it's  not  in  the  medical  books;  it's  not 
in  any  dictionary,  but  partial-birth  abortion  is  in  the  statute  any- 
way, or  in  the  bill;  it's  not  a  statute  yet. 

"The  truth  is  that  the  D&X  procedure  is  only  used  when  the 
woman's  life  or  health  is  in  danger  or  in  cases  of  fetal  anomaly." 

Now  Dr.  Haskell  has  never  made  any  such  claim.  In  fact,  ne 
wrote,  and  I  quote,  he  "routinely  performs  this  procedure  on  all  pa- 
tients 20  through  24  weeks."  And  he  also  said  80  percent  are  pure- 
ly elective.  And  Dr.  Haskell  has  done  over  a  thousand  of  these. 
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Where  do  you  think  Planned  Parenthood  gets  the  idea  that  it's 
only  used  when  the  woman's  life  or  health  is  in  danger  or  in  cases 
of  extreme  fetal  anomaly? 

Ms.  Alvare.  My  understanding  from  eight  years  of  reading 
Planned  Parenthood  literature  day-in  and  dav-out  is  that  this  is  a 
claim  made  to  generate  public  sympathy  for  tne  continuation  of  the 
partial-birth  abortion,  because  there  simply  isn't  the  evidence 
based  on  the  words  from  the  abortionists  themselves,  which  is  the 
best  evidence  we  have,  to  justify  such  a  statement. 

Ms.  COSTELLO.  They  might  be  referring  third  trimester. 

Mr.  Hyde.  He  might — they  might  be  referring  to  third  trimester? 

Ms.  CosTELLO.  The  thira  trimester  as  opposed  to  second  tri- 
mester. 

Ms.  Alvare,  Dr.  Haskell  explicitly  discussed  the  second  tri- 
mester publicly  and  referred  to  them  as  primarily  elective. 

Ms.  CosTELLO.  Right,  that's  second  trimester,  not — but  third  tri- 
mester, I  would  imagine,  is  only  the  anomalies  health  of  the  moth- 
er or  life  of  the  mother.  I  think  that  statement 

Mr.  Hyde.  Well,  he  doesn't  say  that.  He  didn't  say  that. 

Ms.  CosTELLO.  Well,  26  weeks  I  think  is  still  considered  second 
trimester. 

Ms.  Alvare.  May  I  also  offer,  with  regard  to  the  National  Abor- 
tion Federation's  statement  in  a  1993  letter  that  I  believe  has  been 
part  of  the  record  in  these  hearings  before,  they  pointed  out  that, 
with  late-term  abortions  in  general,  second  and  third  trimester, 
they  cited  many  causes,  including  youth,  psychiatric,  emotional, 
lack  of  health  insurance,  financial  problems,  and  so  forth.  So  that 
claim  is  not,  with  regard  to  third-trimester  abortions,  is  not  even 
made  by  those  who  are  the  trade  association  themselves. 

Mr.  Hyde.  Thank  you. 

Mr.  Canady.  Mrs.  Schroeder. 

Mrs.  Schroeder.  Mr.  Chairman,  this  has  been  a  long  day,  and 
I  must  say  I'm  not  pleased  at  how  this  has  gone  on.  I've  been  here 
since  2  o'clock.  So  I  respect  the  witnesses,  and  I  thank  the  wit- 
nesses for  being  here. 

And  I  would  like  to  investigate  something  that  I  think  the  wit- 
nesses were  trying  to  talk  about,  and  that  is  the  health  of  the 
mother  and  whether  that  should  be  a  valid  medical  consideration. 
And  I  think,  Ms.  Costello,  you  were  trying  to  address  that  and  got 
cut  off,  if  I  remember. 

Ms.  Costello.  Yes,  I  was. 

Mrs.  Schroeder.  Would  you  like  to  talk  about  this  very  difficult 
issue  of  whether  do  you  have  to  have  a  guarantee  you're  going  to 
die  or  can  it  be  a  serious  health  issue,  because  that's  really  what 
we're  trying  to  deal  with  here? 

Ms.  Costello.  I  think  that's  the  big  question  and  the  big  prob- 
lem. One  of  the  things  that  is  a  problem  for  me  is  I  don't  believe 
I  fall  under  the  life  exception  in  this  bill.  My  understanding  is  that 
no  other  procedure  or  no  other — there  can  be  no  other  way  to  save 
the  mother's  life.  My  doctors  would  have  performed  a  cesarian  sec- 
tion, even  though  I  have  a  list  of  numerous  amount  of  doctors  who 
felt  that  was  not  safe  for  me  at  all.  The  other  option  might  have 
been  the  dismembering  of  my  daughter,  which  I  would  have  had 
a  very  difficult  time  with  that.  I  would  not  be  pregnant  again  today 
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because  it  would  have  been  very  difficult  to  diagnose  he**  anoma- 
lies. 

As  far  as  health,  yes,  my  health  was  definitely  threatened.  That 
is  not  a  question.  It  is  a  question  as  to  whether  or  not  my  life  was 
threatened.  There  was  a  concern  that  my  uterus  could  rupture,  due 
to  the  9%  pounds  of  fluid.  There  was  concern,  if  Katherine  came 
on  her  own,  because  of  her  rigidity  and  her  stiffness  and  her  posi- 
tion, that  my  cervix  could  rupture,  and  it  would  cause  hemorrhag- 
ing. I  don't  know  that  these  can  be  proven  in  a  court  of  law. 

Mrs.  SCHROEDER.  So  it's  the  issue  of  life,  your  health,  and  your 
reproductive  health,  being  able  to  preserve  those? 

Ms.  CosTELLO.  And  this  may  not  mean  much  to  any  of  you,  but 
shortly  after  the  procedure  I  recovered  as  if  I  had  had  a  vaginal 
delivery.  I  went  to  the  park  with  my  children.  My  son  hugged  me 
and  said,  "Mommy,  you're  back."  I  had  my  health,  and  that  is 
something  that  I  am  grateful  for  every  day  of  my  life.  That  is  the 
gift  that  my  daughter's  life  taught  me,  is  that  God  gave  us  the  gift 
of  life  and  the  gift  of  health,  and  we  are  to  appreciate  that  every 
day.  And  I  am  grateful  for  that  every  day.  And  this  procedure  gave 
me  my  health  and  the  ability  to  carry  this  baby,  who  may  someday 
grow  up  to  be  President — I  hope  not — ^here,  but  who  has  health. 
And  it  gave  us  our  health  and  our  life. 

Mrs.  ScHROEDER.  Do  you  still  consider  yourself  pro-life? 

Ms.  CosTELLO.  Absolutely. 

Mrs.  ScHROEDER.  Do  you  find  it  uncomfortable  sitting  at  the 
table  where  you  are? 

Ms.  CosTELLO.  This  has  been  unbelievable  for  my  family  and  for 
me.  It  has  opened  my  eyes.  I  have  met  people  I  thought  I  would 
never  meet.  I  have  found  them  to  be  interesting  and  kind.  I  have 
learned  that  we  can  all  have  different  views  and  different  views 
and  still  be  human  beings,  and  I  have  gained  a  lot  of  respect  for 
a  lot  of  people  on  both  sides  of  this  issue  and  I  have  lost  a  lot  re- 
spect for  a  lot  of  people  on  both  sides  of  this  issue. 

Mrs.  ScHROEDER.  Ms.  Line,  would  you  like  to  add  anything  or — 
you've  been  very  quiet. 

Ms.  Line.  Well,  I  think  in  my  own  personal  case,  with  the 
hydrocephaly,  I  think  that  the  very  first  doctor  who  spoke  said  that 
this  procedure  would  definitely  be  necessary  with  hydrocephalic  ba- 
bies, and  that  had  nothing  to  do  with  a  lif^  exception.  My  life  was 
not  in  danger,  no,  it  wasn't,  but  my  baby  could  not  survive.  And 
this  was  the  best  procedure  for  me  to  make  it  so  I  could  have  ba- 
bies in  the  future. 

Mrs.  Schroeder.  And  is  that  because  they  knew  of  no  other  pro- 
cedure in  which  your  organs  would  remain  intact  or  were  apt  to 
main  intact?  Is  that 

Ms.  Line.  Yes,  it's  my  understanding  the  only  other  way  that 
this  could  have  been  done  would  have  been  with  a  cesarian  section, 
and,  as  you  all  know,  it's  major  surgery  and  recovery  time,  and  all 
of  that  stuff;  mortality  rate. 

Mrs.  Schroeder.  And  so  you  would  be  very  similar  to  Ms. 
Costello  in  that  you're  talking  about  health 

Ms.  Line.  Yes. 

Mrs.  Schroeder  [continuing].  And  reproductive  health? 

Ms.  Line.  Yes. 
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Mrs.  ScHROEDER.  And  you  feel,  even  as  a  conservative,  that  that 
is  your  right  as  an  American,  to  be  able  to  have  that  discussion 
with  your  doctor? 

Ms.  Line.  Yes,  exactly. 

Mr.  Canady.  Without  objection,  the  gentlelady  will  have  three 
additional  minutes. 

Mrs.  ScHROEDER.  Thank  you. 

Has  this  been  a  difficult  afternoon  for  you? 

Ms.  Line.  As  I  mentioned  before,  my  husband  and  I  are  very  pri- 
vate people.  I  mean,  this  was  the  worst  nightmare  of  our  lives. 
Some  of  my  best  friends  don't  even  know  all  the  gory  details,  and 
here  I  am  telling  the  world.  So,  yes,  it  was  very  difficult. 

Mrs.  ScHROEDER.  Well,  I — I  relate  so  much  to  what  you're  say- 
ing, and  I — maybe  I  internalize  all  of  this  too  much.  I  am  very  en- 
vious of  any  colleague  from  Michigan — I'm  sorry. 

Mr.  Chairman,  I  must  say  that  this  has  been  the  most  difficult 
thing,  and  I  do  feel  we're  being  tried  as  witches,  and  I  can't  wait 
to  get  out  of  this  bloody  place.  Tnis  is  not  the  America  I  know. 

Mr.  Canady.  Mr.  Inglis. 

Mr.  Inglis.  I  am  sorry  the  gentlelady  left  because  I  was  very  in- 
terested in  asking  her  to  defend  the  Planned  Parenthood  statement 
here.  I  wish  we  had  somebody  from  that  organization  present.  It's 
a  most  amazing  statement  in  this  press  release.  It's  terribly  mis- 
leading. 

This  is  the  statement.  It  says,  "The  truth  is  that  the  D&X  proce- 
dure is  only  used  ->vhen  the  woman's  life  or  health  is  in  danger  or 
in  cases  of  extreme  fetal  abnormality."  That  is  the  statement  of 
Planned  Parenthood  Federation  of  America,  the  largest  abortion 
provider  in  the  United  States  of  America. 

Ms.  Alvare,  would  you  like  to  respond  to  that  sentence  in  this 
press  release?  And  if  there  are  any  media  folks  left,  I  surely  hope 
that  they  dissect  and  listen  carefully  to  the  dissection  of  the  abso- 
lute inaccuracy  of  that  statement  in  this  very  irresponsible  press 
release. 

Ms.  Alvare.  Planned  Parenthood  makes  that  statement  without 
reference  to  being  either  second-  or  third-trimester  partial-birth 
abortions.  They're  saying  it  across  the  board.  At  the  time  that 
statement's  being  made,  there  is  not  only  in  the  record  of  prior  con- 
gressional hearings,  but  also  in  public  statements  that  have  been 
printed  in  everything  from  the  New  York  Times  to  the  American 
Medical  News,  and  in  statements  made  in  trial  transcripts  in  Ohio 
from  both  Dr.  McMahon  and  Dr.  Haskell,  to  the  effect  that  they, 
Dr.  McMahon  doesn't  really  make  distinctions  between  when — or 
Dr.  Haskell,  especially  in  20  to  24  weeks,  he  says  that  80  percent 
are  elective. 

He,  himself,  in  fact,  as  someone  who  is  not  board-certified  and 
has  no  admittir^  privileges  at  a  local  hospital  for  difficult  situa- 
tions, avoids  difficult  situations  where,  say,  the  mother's  health  is 
seriously  compromised,  let  alone  where  the  mother's  life  is  at  stake, 
especially  given  that  it's  a  2-  to  3-day  procedure. 

There  are  also  statements  on  the  record  from  Dr.  McMahon  as 
to  the  percentage  of  abortions  he  does  that  are  elective.  There  is 
also  the  letter  that  he  submitted  to  the  subcommittee  previously 
that  lays  out  the  reasons  why  he  does  these  abortions.  And,  as  has 
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been  summarized  before,  large  percentages  of  them  are  for  things 
like  what  he  calls  depression.  Some  he  calls  nonelective — in  other 
words,  the  common  understanding  of  that  is  mandatory,  must  have 
from  a  medical  point  of  view — are  for  reasons  like  youth.  And  so 
we  have  in  the  public  record  clear  evidence  explicitly  to  the  con- 
trary of  the  Planned  Parenthood  statement  for  all  to  see. 

Mr.  Inglis.  Do  you  have  any  idea  why  they  persist  in  making 
that  statement?  This  is  a  common  pattern.  These  folks,  these  pur- 
veyors of  abortion,  have  made  this  statement  repeatedly.  Do  you 
have  any  explanation  as  to  why  they  would  have  continued  to  re- 
peat that  line  of  disinformation? 

Ms.  Alvare.  Part  of  my  expertise  with  the  last  five  years  has 
been  as  full-time  media  and  communications  director  on  this  issue, 
and  my  not  only  anecdotal  experience,  but  also  what  has  emerged 
from  studies  of  coverage  of  abortion,  shows  that — claims  that  abor- 
tion advocates  receive  more  favorable  coverage,  including  when 
their  claims  are  erroneous  or,  in  fact,  the  opposite  of  the  truth.  And 
so  I  think  Planned  Parenthood  is  probably  aware  that  that  state- 
ment will  get  printed  and  will  affect  people's  opinion  on  this  bill, 
even  though  they  are  aware  it  is  not  true. 

Mr.  Inglis.  All  the  more  reason,  Mr.  Chairman,  to  congratulate 
you  on  the  holding  of  this  hearing.  I  think  this  has  been  a  wonder- 
ful day  because  this  really  does  show  the  truth  of  this  situation. 
And  as  unseemly  as  it  is  and  as  unpleasant  as  it  is  for  people  like 
Mrs.  Schroeder  to  face  that  truth,  it's  the  truth.  This  is  a  terribly 
awful  procedure  that  we've  already  heard  is  performed  not  for  rea- 
sons of  health  exclusively,  as  Planned  Parenthood  wishes  us  all  to 
believe,  as  though  they  can  continue  that  line  of  deception.  Thank- 
fully, here  we've  gotten  to  the  truth;  that  is  not  the  case.  And  I  ap- 
preciate you  holding  the  hearings. 

Mr.  Canady.  The  gentleman's  time  has  expired. 

Again,  I  want  to  thank  each  of  the  witnesses  on  this  panel.  We 
appreciate  your  taking  the  time  to  be  with  us. 

The  subcommittee  is  adjourned. 

[Whereupon,  at  3:47  p.m.,  the  subcommittee  adjourned.] 


APPENDIX 


Material  Submitted  for  the  Hearing 

Fact  Sheet  bv  Hep   entries  T   Can«ov 

"Fetal  Death"  or  Dangerous  Deception? 
The  Effects  of  Anesthesia  During  a  Partial-Birth  Abortion 

The  claim  that  anesthesia  given  to  a  pregnant  woman  kills  her  fetus/baby  before 
a  partial-birth  abortion  is  performed  has  "absolutety  no  basis  in  scientific  fact, ' 
according  to  Dr.  Norig  Ellison,  the  president  of  the  American  Society  of 
Anesthesiologists.  It  is  'crazy, '  says  Dr.  David  Birnbach,  the  president-elect  of  the 
Society  for  Obstetric  Anesthesia  and  Perinatology. 

Despite  such  authoritative  statements,  this  medical  misinformation  is  still  being 
disseminated.    Here  are  a  few  examples: 

ABORTION  ADVOCATES 

Kate  Michelman  of  the  National  Abortion  Rights  Action  League  (NARAD 

One  of  the  leading  proponents  of  the  "anesthesia  myth"  is  Kate  Michelman,  president 
of  the  National  Abortion  Rights  Action  League  (NARAL).  For  example,  in  an  interview 
on  "Newsmakers,"  KMOX-AM  in  St.  Louis  on  Nov.  2,  1995,  Ms.  Michelman  said: 

The  other  side  grossly  distorted  the  procedure.  There  is  no  such  thing  as 
a  'partial-birth'.  That's,  that's  a  term  made  up  by  people  like  these 
anti-choice  folks  that  you  had  on  the  radio.  The  fetus-  I  mean,  it  is  a 
termination  of  the  fetal  life,  there's  no  question  about  that.  And  the 
fetus,  is,  before  the  procedure  begins,  the  anesthesia  that  they  give  the 
woman  already  causes  the  demise  of  the  fetus.  That  is,  it  is  not  true 
that  they're  born  partially.  That  is  a  gross  distortion,  and  it's  really  a 
disservice  to  the  public  to  say  this. 

Dr.  Mary  Campbell  of  Planned  Parenthood 

Prior  to  the  November  1 ,  1 995,  House  vote  on  the  bill.  Planned  Parenthood  circulated 
to  lawmakers  a  "fact  sheet'  titled,  "H.R.  1833,  Medical  Questions  and  Answers," 
which  includes  this  statement: 

"Q:      When  does  the  fetus  die? 

"A:  The  fetus  dies  of  an  overdose  of  anesthesia  given  to  the 
mother  intravenously.  A  dose  is  calculated  for  the  mother's 
weight  which  is  50  to  100  times  the  weight  of  the  fetus. 
The  mother  gets  the  anesthesia  for  each  insertion  of  the 
dilators,  twice  a  day.  This  induces  brain  death  in  a  fetus  in 
a  matter  of  minutes.  Fetal  demise  therefore  occurs  at  the 
beginning  of  the  procedure  while  the  fetus  is  still  in  the 
womb. ' 
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THE  PRESS 

The  New  York  Daily  News 

The  fetus  is  partially  removed  from  the  womb,  its  head  collapsed  and 
brain  suctioned  out  so  it  will  fit  through  the  birth  canal.  The  anesthesia 
given  to  the  woman  kills  the  fetus  before  the  full  procedure  takes  place. 
But  you  won't  hear  that  from  the  anti-abortion  extreme.  It  would  have 
everybody  believe  the  fetus  is  dragged  alive  from  the  womb  of  a  woman 
just  weeks  away  from  birth.    Not  true.    (Editorial,  Dec.  15,  1995) 

USA  Today 

"  The  fetus  dies  from  an  overdose  of  anesthesia  given  to  its  mother. " 
(Editorial,  Nov.  3,  1995) 

The  St.  Louis  Post-Dispatch 

"  The  fetus  usually  dies  from  the  anesthesia  administered  to  the  mother  before  the 
procedure  begins."    (News  story,  Nov.  3,    1995) 

Syndicated  Columnist  Ellen  Goodman 

Syndicated  columnist  Ellen  Goodman  wrote  in  mid-November  that,  if  one  relied  on 
statements  by  supporters  of  the  bill,  "  You  wouldn't  even  know  that  anesthesia  ends 
the  life  of  such  a  fetus  before  it  comes  down  the  birth  canal. " 

The  Truth 

"Medical  experts  contend  the  claim  is  scientifically  unsound  and  irresponsible, 
unnecessarily  worrying  pregnant  women  who  need  anesthesia.  " 

[American  Medical  News,  January  1 ,  1 996) 

"[AJnesthesia  does  not  kill  an  infant  if  you  don't  kill  the  mother.  ' 

(Dr.  David  Birnbach  quoted  in  American  Medical  News,  January  1,  1996) 

"/  am  deeply  concerned,  moreover,  that  widespread  publicity. . .  may  cause  pregnant 
women  to  delay  necessary  and  perhaps  life-saving  medical  procedures,  totally 
unrelated  to  the  birthing  process,  due  to  misinformation  regarding  the  effect  of 
anesthetics  on  the  fetus.  "  (Dr.  Norig  Ellison,  Nov.  1 7,  1 995,  testimony  before  Senate 
Judiciary  Committee) 

"Drugs  administered  to  the  mother,  either  local  anesthesia  administered  in  the 
paracervical  area  or  sedatives/analgesics  administered  intramuscularly  or  intravenously, 
will  provide  no-to-little  analgesia  [relief  from  pain]  to  the  fetus. '  (Dr.  Norig  Ellison, 
November  22,  1 995,  letter  to  Senate  Judiciary  Committee) 
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Never  Let  Facts  Impede  Ideology 


Soraahow  tha  wacky  idaa  haa  gottan  out  that 
givinf  pregnant  woman  anaatbaaia  ia  bad. 
Tha  Amtrican  Sociaty  of  Aaaathaaiologista 
worriaa  that  woman  will  dalay  nacaaaary  or  even  lifa- 
laving  medical  procedure*  because  they  fear  anaatha- 
tia  will  harm  their  fetuaea.  Or.  David  Bimbach.  of  the 
Society  for  Obatatnc  Anatthcaia  and  Peri- 
natology, aays  caaea  of  maternal  concerns 
about  danfcn  to  the  fetua  have  recently 
surfaced,  the  American  Medical  Aaaocia- 
tion's  American  Medical  News  reported. 
Rep.  Tom  Cobum  (ROkla.).  who  still 
deliver*  babies,  said  a  patient  even  refuacd 
epidural  anesthesia  during  childbirth. 

Bimbach  and  other  cipcrts  uniformly 
insist  that  the  fear  is  unfounded.  Dr.  Norig 
Elliaon,  president  of  the  American  Society 
of  Aneatheaiologists,  told  Congiaaa  that 
more  than  SO.OOO  pregnant  women  arc 
safely  anesthctixed  annually  without  iU 
effccta  to  mother  or  fetua. 

Yst  some  folks  are  saying  otherwise, 
including  Kate  Michelman,  praaident  of 
the  National  Abortion  and  Reproductive  Rights  Ac- 
tion League.  Their  insistence  that  aneatheau  admia- 
iatared  during  partial-birth  abortiona  prevents  fetal 
pain  and  cauaea  fetal  death  is  having  an  unfortunate 
consequence:  Some  women  are  becoming  afraid  that 
anaatheaia  will  harm  babioa  they  re  planning  to  have. 

Elliaon's  group  has  no  position  on  the  controveraial 
ban  on  partial-birth  abortiona.  in  which  a  Uve.  lata- 
ttrm  fetus  is  partially  pulled,  feet  Tint,  from  the 
womb,  stabbed  in  the  back  of  the  neck  and  its  braina 
sucked  out.  But  they  do  feel  strongly  about  Michel- 
man's  misinformation.  Bimbach  aoid  oaaertiona  that 
anaatheaia  cauaes  fetal  death  ui  aueh  aboniona  are 
shackiijv  and  craty. 

Elliaon  branded  aa  "entirely  inaccurate"  a  claim  by 
an  abortionist  that  the  anesthesia  eliminatea  fetal 
patn  and  cauaoa  brain  death  before  tha  abortion.  The 
fact  is.  he  said,  only  a  email  portion  of  general 
anesthesia  croaaoa  the  placenta  to  reach  the  fetua. 
depending  on  the  amount,  and  none  administered 
regionally  dooe.  It  ia  not  "abaolutaly  known."  he 
added,  that  the  anaatheaia  even  reduces  the  fetus 
pain.  "1  have  not  spoken  with  one  anasthesiologut 
who  agreea  with  (tha  abortioniat's)  conduaion.  and  in 
my  judgment,  it  ia  contiaiy  to  scientific  fact.  It  aimply 
muat  not  be  allowed  to  stand."  he  aaid. 

Aa  their  evidence,  pro-choicera  cita  a  latter  from  aa 
Albuquerque    physician    (not    an    anaatheaiologiat). 


Lewia  Koplik.  who  oppoaaa  the  ban.  I  read  the  letter 
to  Elliaon.  who  branded  its  conclusions  "wrong"  and 
"untrue."  A  doaa  of  aoaathcsu  massive  enough  to  kill 
tha  fetua.  aa  cited  in  tha  letter,  places  the  mother  s 
own  health  "in  senoua  )eopaidy,"  Elliaon  said,  and 
should  require  the  presence  of  sn  anesthsoiologist 
(which  is  not  standard  practice) 

Deepite  sil  thu,  .Michclman's  misinfor 
nation  continues  to  be  repeated  as  the 
unqualified  truth  by.  for  ezampl*.  Sen. 
Carol  Mooeley-Braun  (D-Chicagol.  syndi- 
catod  columnist  Ellen  CMiodman.  a  USA 
Today  editorial.  KMOX-AM  in  St  Louis 
and  Planned  Parenthood,  said  the  Nation- 
al Right  to  Life  Committee  Michelman 
rapaatod  the  aaaertioo  in  a  taiur  to  tha 
editor  here  on  Sunday,  attacking  my  sup- 
port of  tha  baa.  (She  also  claimed  I  said 
that  the  anaatheaia  "docs  not  affect  tha 
fetua" — which  I  didn't.  But  accuracy  ap- 
parently ian't  Miebelmen  s  strong  suit.) 

EUiaon  confaasea  to  frustrauon  that  Mi- 
chalmoa's  miainformaiion  gets  circulated 
without  challenge,  while  hia  saentific  evidence  is 
barely  mentioned.  Welcome,  Ooc.  to  the  sbortion 
waiB.  oa  rafareed  by  the  ever-objective  media.  Never 
let  facta  stand  in  the  way  of  a  favored  ideological 
agenda.  Not  even  at  the  espenae  of  women's  health. 

DtnniM   Bymt   if   a    member  of  the   Sun-Ti'mcs 
rditonol  board.  E-maiL  dbyme^Huntintfurom 
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Dear  SfOitar  BcsMn 

I  wu  ooBtacted  by  tbf  Nftttonal  Abonioo  FtdwidoB  to  Me  tr  I  eodd 
suppon  tte  nRemMia  nadle  197  Dr.  Jcmes  McMsboc  tbtt  Tht  fetui.  dmnif 
u  iAtaet  dOiilaii  md  fXtiwtlo&  abordon.  was  litbw  oeoatoM,  Mvereiy 
dapr«nad,Qr«ad,uiiWQltQfthadnitiadmtal»Mrad  My  initial  racpooM 
wta  I  ocnild  aoC  mppoit  (hat  •tttarant  but  dart  waa\./aia  I  had  recdvad  die 
dacadls  of  what  nvdlailOB  Dr.  MeMiboQ  UMd  aad  bcnr  moob  ha  usad. 
Haviai  toodvad  mm  ipedflc  lo£oRoadoa  about  hU  taehBlaua,  I  hava  t>o 
problflDi  ■nppnrrtpi  tba  iBtasiaau  be  oiadB  in  Waihlaftoo.  D.C^  bafora  bit 
death.  Topatitln»maial«ivapenpectifa.IuaaadM6of2njilli|Taaaof 
VaraedO  aad  23  oiaroizimi  of  lWaayl«  wbn  {WfomOaf  either  lucdoa 
curattaia  abeviionj  or  aaily  laeood  orimBftar  dfladon  and  evacoatlOD  (D&E) 
proc«lum.  Dr.McMahoB'ipiotooolcaUifor5to20tltnaitno»Varaad» 
aad36tolOOdiwataoraFa&ianyl«.  Wbfla  I  laallza  that  (bate  drufi' half 
life  activity  if  ihoft.  thaaa  ere  nwiiva  dott»  which.  I  am  >ur«.  would 
produeathaiwulUeiaiinadbyDr.McMahoo.  lamalaooattalnanycoawho 
would  can  Dr.  McMahott  a  liar  ia  ipaaldoi  fhMn  IiaoriDOB  of  aboitloDi  in 
lata  praiaaaey  wad  of  Dr.  McMahoa's  tachBiqoe  aiad  latafrlty. 

I  am  al«Q  iBcludlai  a  latter  I  FAXad  your  offlca  laat  mootb  which  will 
beof  vtloa. 

I  ihutt  be  in  a  Piao  for  the  ie«  of  ihli  w«i  Vj:  ooold  be  raacbed  by 
you  or  your  itafT  at  Reproductive  Setviocj  at  (915)  544-2861. 

Thank  you  for  all  the  work  you  have-  dona  csombatdni  this  terrible  and 
dangerous  piece  of  legitladon. 

SliMwely. 


\ 


o 


ISBN  0-16-053423-2 

III  nil      90000 


9  780160"534232 


